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F YOU own or operate 

boilers, send for this 

48-page book which ex- 
plains corrosion, scale, oil 
and grease deposits and 
what harm they may do. It 
tells how scale collects, the 
resulting loss in steaming 
capacity,dangers from over- 
heating, cost of cleaning, 
and how liberally we guar- 
antee Bird - Archer Boiler 
Compounds to prevent 
trouble from scale, oil or 
corrosion. It further dis- 
cusses every method of 
water and scale treatment, 
gives valuable advice on 
feeding boiler compounds, 
the care of blow-off valves, 
etc. Mailed free on request. 
If you want specific advice about 

your boiler troubles, send sample 


of your scale or feed water 


for FREE analysis. 


| THE BIRD-ARCHER CO 


90West Street 


New York 





Price 5 Cents 
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your coal bills are big— 
your boiler capacity is taxed— 
the boilers leak every now and then 
where the tube-end and header join— 
the boilers won’t stand crowding— 
SEE IF THE TROUBLE DOES NOT COME 


FROM SCALE. 


Perhaps you are sure there is no scale because your feed water is clean or filtered 
—or you are using a boiler-compound—or have some other equally good reason. 


But stop the guessing and make sure. 


You can’t examine a tube from end to end, inside and out, except by re- 
moving it, or using the 


DEAN BOILER 
TUBE GLEANER. 


Let us send you one on trial. 

It won’t cost you anything to try, and you will know for sure then. 

Many a ton of scale have we seen removed from boilers that everyone about 
the plant said were clean. } 

Maybe you might want to buy a DEAN if you gor anywhere near a ton of 
scale from a “‘clean’’ boiler. 

Want our neckaet “From Water to Steam”’ first ? 


THE WM. B. PIERCE CO., 


JEWETT BUILDING, 


BUFFALO, N. Y. 


LONDON OFFICE: CHICAGO OFFICE: 
13-15 Wilson St., Finsbury, London, EK. C. 1001 Monadnock Bldg., Chicago, Ill. 
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A Large Can Of 
Keystone Grease 






































JArine Brass (ust CLONE Cotianaiie 


: rece a] U.S. PAT. OFF. 





There’s Always A Rush For Free Things 





Send your request today for the three articles shown above. 


They’re absolutely free because we want you to know 
‘ Name. 


Keystone Crease ~~” 


Address in Full... 
Fill out and mail to us the attached coupon at once. 
One pound of Keystone Grease lasts longer and lub- 
ricates better than 3 to 4 pounds of any other grease, 
or 4 to 6 gallons of the best lubricating oil. This H. P. of Engine. . 
offer is worth accepting. 


Keystone Lusricatins Go.,|... 
Dept. B. PHILADELPHIA, PA. SM ceciiaostan en. 


a England Office—10 Oliver St., Boston, Mass. Size ap for cup...... 
New York City Office—96 W arren Street. San of tap See en 
a Office—610 © + +" aed Orleans, La 

licago ce—1210 Tacoma Bidg 3 - 
Northwestern Office and Warehouse—502 McPhee Bidg., Denver, Col. Sept. 22.-08, Dept. B 
San Francisco Office and Warehouse—268 Market St. 





On what bearing will sample be tested? 
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Attempting to drive a spike into the hide of a Rhinoceros! The 
brute would only laugh at your feeble efforts, for there is nothing much 
tougher than his hide. 


But, say, speaking of toughness, have you ever used 


EBONITE, 


the awfully-in-demand Black Sheet Packing? You’ know what a simple thing 
it is for superheated steam and high steam pressures to send most packings to 
the scrap heap in no time. Well, they can’t do it with EBONITE. This 
packing is too tough a proposition for any joint to fool with. 


OUR TRIAL OFFER 


Pack the very worst joint in your plant with EBONITE, 
and if it fails to give better service than any other packing we 
will cheerfully refund you your money. 














QUAKER CITY RUBBER COMPANY, 


PHILADELPHIA PITTSBURGH CHICAGO 
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V OLUMES have been written authoritatively on 
the excess cost of producing a given horse- 
| | power in boilers that are coated with incrustation. 

Scale one-thirty-second to one-sixteenth inch 
thick increases the fuel consumption ten to fif- 
teen per cent., and greater scale thickness means greater 
loss of heat. | 





| 
In these times of keen competition, when the greatest 
manufacturing economy must be exercised, the Engineer, 
Superintendent, Manager, Owner, are vitally interested 
in reducing these unnecessary operating expenses. 


That the boiler water troubles are being successfully 
handled by the Dearborn Company, in 11,000 steam 
plants, keeping boilers clean, and preventing waters 
from pitting boilers and tubes, the work being done 
under a combination scientific laboratory and _ practical 
engineering guidance, should appeal to the discriminating» 
operator desiring to better results. 


Gallon samples of waters required for analysis, after 
which we will tell you how to remedy the troubles you 
experience, and the cost to do it right. 
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Follower 
Mice 


of SMOOTH -ON in a power plant is found 

in the many letters we are constantly re- 

ceiving from engineers showing new uses they 
are constantly finding for SMOOTH-ON for perma- 
nent results. 

The sketch shows a socket and follower on a 
pipe made absolutely tight by the use of SMOOTH-ON. 

The pipe was one forming a water arch in a 
boiler furnace. One of the pipes started leaking and 
it was cut out and a new piece substituted, making its 
connection with a long screw union, the socket or 
coupling and the follower are concaved, forming a re- 
cess for packing. 

When the job was finished it was found that 
the joint would leak, although it could be made to 
hold for about a month by the use of asbestos wick. 
The joint was, however, made permanently tight as 
follows: Ordinary lamp wicks were soaked in 
SMOOTH-ON ELASTIC CEMENT (a paste), then 
rolled in SMOOTH-ON IRON CEMENT No.1 (a 
powder). The paste thoroughly moistened the wick, 
causing the powder to stick—then the pipe at the re- 
cess, between the socket and follower, was wound 
until the recess was completely filled. Some SMOOTH- 

° ON IRON CEMENT No. 1 to the consistency of a 
Notice stiff putty was then forced into the recess. The screw 


threads were also treated with SMOOTH-ON ELAS- 
The Smooth-QOn © tic cEMENT. 


STRIKING illustration of the adaptability 


Smooth 
On ~ 


. Long Screw 
* Socket 





The above treatment made the joint perfectly 
Cements Are and permanently tight and no further trouble from 
Sold Only In that joint leaking has been experienced. 


The SMOOTH -ON products are the handiest 
articles an engineer can carry in stock—their uses 


Tin Packages, 


And Each about a plant are mani‘old and new ways for using 
them are constantly arising. Remember SMOOTH- 

Package Is ON is not a temporary make-shift or a tide-over. It 

Stamped With makes a permanent repair and finished job. 


Send for a free copy of our instruction book. 
Our Trade Mark [It contains much matter of interest to every engineer. 


SMOOTH-ON MANUFACTURING COMPANY 


JERSEY CITY, N. J., U.S. A. 


Chicago Warehouse English Branch : San Francisco Warehouse 
61 N. JEFFERSON STREET 8 WHITE ST., MOORFIELDs, LONDON, E. C. 94 MARKLT STREET 
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IT IS NOT THE FUEL 
BUT THE WAY YOU BURN IT 


ar ec sey sa a sa sa eat Samar iam seme jf 
LA AT 





Normal Position of Grate Shaking Movement 


O 





True you cannot get good results from cheap fuel if you 
burn it on a poor grate but with 







McClave Grates And 
Argand Blowers 


Argand Steam Blower 
, You have a surface designed especially to hold the finest of 
Write For ee nite 
anthracite birdseye, bituminous slack, screenings or duff and 
Catalog draft which will cause complete combustion of greater 
—_ efficiency than the best of coal would afford under ordinary 


conditions. 
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Divided ¢ Cut- of Whole Cut-Off Movement 


McClave-Brooks Company, Scranton, Pa. 


BRANCH Orrices: Charles N. Hays, Sales Agent, Fisher Bldg., Chicago; Empire Bldg., Pittsburg. 
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REASONS WHY 
















(Reg. U.S: Pat. off.) 


AUTOMATIC INJECTOR 


Always “Makes Good’’ 


1st—It will work on higher pressure 
and handle hotter water. 


2nd—lIt will lift further vertically on 
a greater range of pressure. 


3rd—It delivers a maximum amount 
of water with a -minimum 
amount of steam. 


EJECTOR or SYPHON 


’ Has no equal in lifting or elevating liquids. Used Exclusively by the leading cream- 
eries, tanneries, breweries, brickyards, distilleries and dye houses in the country. 


SPECIAL “XL-96” NON-ELEVATING EJECTOR 


Heats liquids to a minimum; Lifts 28 feet; Uses less steam and delivers 334% 
more liquid than any Ejector made. A trial will convince you. 


CIRCULAR ON REQUEST. 


The new ‘‘Engineer & Fireman’’ (80 page magazine) will 





be sent to any engineer who will send his name and address. 


PENBERT HY INJECTOR Co., 


Largest Manufacturers of Injectors in the World 


355 HOLDEN AVENUE, DETROIT, MICH. 


* ».' New York Branch:—126 Chambers Street. CANADIAN FACTORY: 
* London, Eng. Branch:—W. H. Wilcox & Co., 23 Southwark St., S. E. r Windsor, Ontario, Canada, 
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WELL 


IT IS 


GARLOCK 
PACKING 


AND 


GARLOCK FIBROUS 


R 


PITT METAL PACKINGS 
ARE THE BEST 












YOU DO NOT HAVE TO TAKE OUR WORD 
FOR THIS. WE WILL BE GLAD TO PROVE 
IT TO YOU. THERE ARE NOW THOUSANDS 
OF ENGINEERS THAT KNOW IT. 














PACKINGS IN ALL FORMS FOR ANY CLASS 
OF SERVICE OR AGAINST ANY CONDITIONS. 












HOSE, BELTING, VALVES 


AND 


ENGINE ROOM SUPPLIES 











HAVE YOU A COPY OF OUR 
CATALOG? 










THE GARLOCK PACKING CO., 


MAIN OFFICES AND FACTORY, ; - PALMYRA, N. Y. 
Philadelphia New York Chicago Denver 

San Francisco St. Louis Cleveland Seattle 

New Orleans Pittsburg Baltimore Palmyra 
Birmingham, Ala. Buffalo Los Angeles Hamburg, Ges, 
Ellwood City, Pa. Detroit Portland, Oreg. ETC, 


Norfolk Salt Lake City 


Cincinnati 








POWER AND THE ENGINEER. September 22, 1908 





AAA 
Mn 

Hi} 
WH} 


For Saving 50% Of Your Engine 
Or Machinery Oil At No Expense 


THE CROSS 
OIL FILTER 


is guaranteed to give perfect satisfaction by 
its economical operation and reliable ca- 
pacity. It takes drip or waste oil from the 
bearings and cleans, filters and purifies it, 
making it as good as when new at no ex- 
pense for operating except a few cents a 
year for waste. There are 30,000 Cross 
Filters in use all over the world. 





SEND FOR OUR NEW 06-PAGE CATALOG. 


THE BURT MFG. CO., 232 Main St., Akron, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 


A Recommendation Of “Burt”? Unit 
Oil Filters Beyond Dispute 


It is one thing to write a . 
recommendation, but the best | ASUE 9a Duurtined PCN. t9GiRES 
proof of excellence is when | 
the customer keeps buying 
more, 





After a series of most ex- | 
acting tests, the Philadelphia | 
Rapid Transit Co., which op- 
erates eight of the most mod- 
ern power plants inthe U.S, | 
selected six ‘Units’ over all 
of the leading makes of filters 
on the market—a short while 
after they added four and | 
recently they installed ten— 
making a total of twenty-six 
“Units” inall. That’s proof, 
isn’t it ? 





You can’t get around are- + 
commendation of that caliber. Three “Units” connected and operated as one filter. 


Unit Filters can be operated with or without an oiling system and can be operated singly or with a number, so 
as the plant increases additional “Units” may be added. 

In our new 96-page catalog just issued—the most handsome catalog ever put out by any oil filter concern— 
you'll find all the particulars. If you are connected with power plants or a manufacturing concern, you should cer- 
tainly get a copy. It also contains a description of our Cross “American” and Warden Oil Filter, The Burt and 
Standard Exhaust Heads and the Burt Ventilators. 


SEND FOR OUR NEW 96-PAGE CATALOG. 


THE BURT MFG. CO., 232 Main St., Akron, 0., U.S.A. 
Cm™'™’_«n"=rnhiconcohohohC Ea 














September 22, 1908. 


The Piping Systems of High Pressure Plants 


Directions for Arranging Steam and Water Piping for Power 
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Plants, Showing the Most Desirable Methods for Various Conditions 





BY 


The ‘design of a system of piping for 
a high-pressure steam plant is a matter 
of much importance, and should be care- 
fully worked out in detail before any of 
the apparatus is installed. The boilers 
and engines and their auxiliaries should 
first be located on the drawings in their 
true positions, and then connected in a 
manner best suited to the existing condi- 
tions. 

Piping plans of medium size are usually 
laid out to a scale of % or % inch to the 
foot, and all valves and fittings drawn in 
their true proportion to make sure that 
there is sufficient space for the work to 
be made up. The principal points to be 
kept in mind when laying out a system of 
this kind are as follows: Pipes of suffi- 
cient size to prevent loss of pressure; 
reasonable compactness, to avoid exces- 
sive condensation; provision for expan- 
sion; freedom from pockets for the col- 
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placed back to hack with a wall between, 
as indicated in Fig. 2. When the plant is 
located in the basement of an office build- 
ing, or forms part of the power and heat- 
ing system of some public building or 
institution, these arrangements cannot 
usually be carried out in full, and various 
modifications are necessary in each par- 
ticular case. However, these diagrams 
will be found useful in many instances, 
even though the conditions are quite dif- 
ferent, and will serve as a basis in laying 
out work of this kind. 


Rinc SysteM OF PIPING 
The system of piping shown in Fig. 1 
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Section through Engine Room 
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Section through Boi'er Room 


FIG. I. 


lection of water; and a system of drain- 
age which shall keep the pipes free from 
condensation under all conditions. 

In electric-power plants of medium size, 
the arrangement of boilers and engines is 
much the same, and usually follows one 
of two general schemes. In one case the 
boiler and engine rooms are placed end 
to end, with boilers and engines lying in 
the same direction, as shown in Fig. 1, 
while in the other arrangement they are 


Plan 


BOILER AND ENGINE ROOMS END TO END 


is known as the “ring” system. In this 
arrangement the steam passes from the 
boilers to the engines by two paths, and 
aly section of the main may be cut out 
by closing two of the valves. The main, 
in this case, must be made full size for 
its entire length, and the cut-out valves 
are necessarily of the same size, which 
adds considerably to the first cost. On 
the other hand, it practically serves the 
purpose of a duplicate system of piping, 


HUBBARD 


and in ot a leak or accident, the 
damaged section can be cut out by sacri- 
ficing a single engine or boiler according 
to its location. 

Another arrangement of the ring system 


is shown in Fig. 3, where the boilers and 


Case 
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FIG. 2. BOILER AND ENGINE ROOMS BACK 
TO BACK 











Boiler Room 
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Engine] Room 

















FIG. 3. RING SYSTEM OF PIPING 


engines are placed in much the same man- 
ner as in Fig. 2. 

In the back-to back method the main or 
header is commonly carried on brackets 
secured to the boiler-room wall. In this 


arrangement each boiler and engine has 
its valved connection with the header. 
In small plants 


which is common to all. 
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the header is usually made in one sec- 
tion, but where it is desired to guard 
against accidents as far as possible, it 
may be divided into sections, as shown in 
Fig. 2. In this case only one boiler and 
engine will be thrown out of use by a 
break in the main, provided those con- 
nected with each section are properly pro- 
portioned. The main may be placed over- 
head, as shown in Figs. 1 and 2, or sup- 
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against leakage of steam from the main 
into the boiler while the latter is shut 
down for inspection or repairs. 
Connections to the engine should 
always be taken from the top of the main, 
and if suitably located, a full U-bend 
may be used, as shown in Fig. 1, with a 
gate-valve in the .pipe near the main in 
addition to the throttle at the engine. 
When there is sufficient head room the 
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ported upon piers or brackets at the rear 
of the boiler settings. The latter arrange 
ment is commonly used in large plants 
where the engine-room floor can be placed 
at a higher level than that of the boiler 
room. This allows the connections to be 
carried beneath th floor and does away 
with heavy exposed piping in the engine 
room. In this way the room can be kept 
cooler, and in case of leaks or breaks the 
escaping steam does not reach the elec- 
trical apparatus so readily. Although hav- 
ing these advantages, it cannot usually be 
employed in office buildings and similar 
locations on account of the limited space. 
In making provision for expansion, it is 
customary to use pipe bends and swivels 
so far as possible, in preference to slip 
joints. 


BoILER AND ENGINE CONNECTIONS TO 
HEADER 


Common methods of connecting boilers 
with the main are shown in Figs. 1 and 
2. In the first case an angle-valve is 
placed directly. upon the boiler nozzle, 
and the lead drops into the top of the 
main by means of a sweep bend. If head 
room is limited, an elbow may be substi- 
tuted for the angle-valve, and a gate-valve 
placed just beyond it, with the stem in a 
horizontal position. Some engineers place 
two valves in: the lead, as a precaution 
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Return from Ifeating System 
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4. CONNECTIONS FOR NON-CONDENSING PLANT 


pipe bend is often connected directly to 
the boiler nozzle, as shown in Fig. 2, and 
connection made with the top of the main 
either by means of an angle-valve or an 
elbow and gate, the latter being placed in 
the horizontal portion of the pipe near 
the main. The illustrations given show 
only a few of the methods in common use, 
and may be varied or combined in dif- 
ferent cases to meet the requirements. 

In small plants where moderate pres- 
sures are carried, cast-iron fittings may 
often be used in place of pipe bends, pro- 
vided special care is taken to use swivel 
joints wherever possible. Rigid connec- 
tions should be avoided in every case, and 
the engineer must always have in mind the 
flexibility of the piping under expansion 
and contraction. 

Steam separators are commonly placed 
close to the throttle of the engine, and not 
only serve to remove the moisture, but 
when of large size they provide a reser- 
voir of steam close to the cylinder which 
insures a higher and more uniform pres- 
sure up to the point of cut-off, and also 
lessens the vibration in the steam pipe 
caused by the intermittent flow of steam 
to the cylinder. 


ExHAust STEAM PIPING 


In different cases the exhaust piping 
will vary considerably, depending upon 
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whether the plant is to be run condensing 
or non-condensing, and also upon the dis- 
posal of the exhaust steam in non-con- 
densing plants. When there is a sub- 
basement under the engine room, the ex- 
haust piping may be carried in this space, 
together with the steam connections, 
otherwise they are run in covered trenches 
below the floor. The general method of 
making the exhaust connections under 
different conditions can best be illustrated 
by a few diagrams. 

Fig. 4 shows the method of connecting 
up a non-condensing plant in which the 
exhaust steam is usted for heating pur- 
poses. The exhaust main from the en- 
gines is carried beneath the floor and is 
so valved that the steam can be passed 
either outboard through a back-pressure 
valve, or into the heating system through 
a grease extractor. 


FEED-WATER CONNECTIONS 


A closed feed-water heater is connected 
with the main so that either a part or the 
whole of the exhavst can be made to flow 
through it. This arrangement allows the 
heater to be cut out in case of repairs 
and also makes it possible to pass all of 
the exhaust through it in the summer time 
when the heating system is not in use, if 
so desired. 

A cross-connection is made with the 
high-pressure main for automatically sup- 
plying live steam to the heating system 
through a reducing valve in case the ex- 
haust should prove insufficient at any time, 
and the returns from the heating system 
are trapped into a vented receiver and 
pumped back to the boilers automatically 
when the water-line in the tank rises 
above a given point. 


_Out Board Exnausg 
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FIG. 5. SINGLE STEAM 


HEATER 


CONNECTION TO 


Sometimes the feed-water heater has 
only a single steam connection, as shown 
in Fig. 5. In this arrangement, which is 
sometimes called the induction system. 
there is no circulation of steam through 
the heater, only enough being drawn in to 
take the place of that which is condensed. 
This condition makes it necessary to pro- 
vide a vent for the gases which are liber- 
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ated from the steam, otherwise the heater 
would become air-bound. The best method 
of venting is to provide a small pipe from 
the top of the heater to the atmosphere, 
carrying this pipe 8 or 10 feet higher than 
the top of the exhaust. A valve should 
be placed in the vent pipe near the heater 
for regulating the area of the outlet. 
When the heater is installed on the induc- 
tion system, it is necessary to place an 







Exhaust from Engines 
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Pressure | Condenser 


POWER AND THE ENGINEER. 


special provision must be made for drain- 
age. One method of doing this is to lead 
the drip to a closed tank of good size with 
connections as shown in Fig. 6. This 
tank has a float-valve connected with a 
small steam whistle. When it becomes 
nearly filled with oil and water, the alarm 
is given and the tank can be emptied by 
closing the drip and equalizing pipes, 
opening the drain, and admitting steam 
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FIG. 6, SURFACE 
independent grease extractor in the branch 
leading to the heating system as shown. 
The separator may be trapped to waste 
through the water-seal on the heater: 

This is a good method of connecting an 
open heater with an exhaust-heating ‘sys- 
tem, as it does away with all possibility 
of spray being carried over from the open 
pans or trays into the radiators, which 
might occur if the steam was _ passed 
through at too high a velocity. 


PIPING TO CONDENSERS 


Fig. 6 shows the method of connecting 
a surface condenser when the discharge 
water is to be returned to the boilers. The 
piping is so arranged that the exhaust can 
be turned either outboard or passed into 
the condenser through an oil separator, as 




















desired. A _ relief-valve is placed in the 
branch leading outboard, which opens 
3 
+ By-pa ce - 
. —- 7 
| F.W. Heater | 
| injection Water 
= 
P 5" Trap to Sewer when 
} iL, Exhausting Outboar 
pes 
— - 
= gies +, Discharze Water 
ee he aj iw a A to Sewer 
FIG. 7. JET CONDENSER DISCHARGING TO 


SEWER 


automatically in case anything happens to 
the condenser. The exhaust from the air 
and feed pumps should be turned. into a 
heater. 

It is evident that when this system is 
in opetation, a partial vacuum exists in 
the separator as well as in the condenser, 
hence the drip cannot discharge against 
atmospheric pressure, and for this reason, 








ing and 
ump 





To Sewer 


CONDENSER PLAN 

pressure to the top of the tank. Another 
method which operates automatically, is 
to use a good form of return trap in place 
of the tank. In this case, steam at a very 
low pressure should be connected with the 
trap for discharging its contents. 

Fig. 7 illustrates the connections for a 
jet condenser when the discharge water 
is turned into the sewer. In this case no 
oil separator is required, and a primary 
feed-water heater substituted in its 
place. There outboard 
through a relief-vaive as before. The ex 
haust from the pumps should be dis 
charged into a secondary heater through 
which the boiler-feed should be made to 
pass after leaving the primary heater. In 
this case the arrangemerit is such that all 
condensation from the is carried 
into the condenser with the flow of steam, 
so that no special drips are required. If 
it is not conveniert to place the condenser 


is 


is a connection 


heater 


at a lower level than the engine, it may 
stand on the same grade, the only advan 
tage in the arrangements shown being that 
of drainage. 

Fig. 8 shows the method of making the 
connections for a siphon condenser of the 
Knowles The condensing water 
may be taken from a tank or flume as 
shown, or may be supplied by a pump 
placed in the boiler or engine room. In 
some plants each engine is provided with 
its own condenser, while in others two or 
more engines are connected with the same 
condenser; in the latter case each engine 
should have a valve in the exhaust pipe 


type. 


near the cylinder. 


DRAINAGE 


Of eqital importance with flexibility is 


the matter of drainage. Steam _ pipes 


should always be graded, if possible, so 
that the flow of steam and water will be 
in the same direction. 


If this cannot well 
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be done, the pipes should be made extra 
large. Pockets to be avoided, but if 
reason found to be 
necessary in special cases, they should be 
effectively drained at the point where the 
When of con 
carried for long dis 


are 


for any they are 


pipe rises again. mains 


siderable size are 
tances, they should be dripped at inter 
vals of 125 to 150 feet into a line running 
back to the boiler room; and in case the 
main header is divided into sections, each 
should have its separate drip. 

the 
tical position, ought never to be used in 
horizontal pipes, be 
to hold con 
densation; neither should a valve of any 


Globe-valves. with stem im a vet 


will 


of 


pocket 


water 


as a 
formed back tie 
kind be used in a vertical pipe where it 
will form a pocket for the accumulation 
of water above it. This applies especially 


to vertical pipes above the nozzles of 
boilers. 

Under nearly all conditions gate-valves 
are better adapted for use in horizontal 
should taken not to 


them with the stem vertical and the 


pipes, but care be 
place 
hand-wheel at the bottom, for if they are 
left partially closed they will form an ob 
When 


the throttle-valve of an engine or pump is 
placed at the bottom « 


struction at the bottom of the pipe 


f a vertical supply 
pipe, the pocket above should be dripped 
by of a 
the pipe just above the valve. 
be blown out by hand just before start 


means “bleeder” connected into 


Chis may 


ing up, or the drip may be connected 


with a trap which will keep the pipes clear 
The 


automatically last arrangement its 
ways necessary in the case of elevator 
4 sat ‘ 4 
r Out shausty He 
a 
— —7 
> rujevtur | 





















Hot Well 


SIPHON 


CONDENSEI 


and 
drop of pres 


pumps which run intermittently are 
started automatically by a 
sure in the pressure tank 
containing 


re 


Condensation trem piping 


live steam is usually collected and 
turned to the boilers by means of a pump 
trap. When the points to’ be 


under different 


or return 


dripped are pressures, an 


automatic return oump with a vented re 
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ceiver should be used, and each drip line 
provided with a trap discharging into it. 
If the drips are all under practically the 
same pressure and located near together, 
the condensation may be returned directly 
to the boilers by means of the “steam 
loop” or Holly system, or they may be 
connected with the receiver of a return 
pump without the use of traps. If this 
is done, the different drip lines should be 
brought together below the water-line of 
the tank and provided with check-valves. 
This also applies to the use of a return 
trap. Drips from oil separators, feed- 
_water heaters and all other parts of the 
exhaust system containing oil are usually 
trapped to the sewer. Cylinder cocks are 
commonly connected with the blow-off 
tank, which allows the steam to pass off 
through the vapor pipe.’ 


FEED-WATER PIPING 


In first-class plants the feed piping is 
usually of brass, although extra-heavy 
iron pipe is sometimes used. Long-turn 
fittings and gate-valves are to be pre- 
ferred in this class of work. The method 
of connecting up the feed apparatus will 
vary in different cases, but the following 
diagrams will serve as a basis from which 
to make up different combinations as may 
be required. For simplicity only one piece 
of apparatus of a kind is shown, except 
in the case of feed-pumps, which should 
always be in duplicate. 

Fig. 9 shows the feed connections for 
a non-condensing plant of the simplest 
kind. The supply main separates into 
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FIG. 10. FEED PIPING WITH JET CONDENSER 


two branches, one leading to the receiv- 
ing tank and the other to an injector near 
the front of the boilers. The connection 
with the tank may have simply a hand- 
valve for supplying fresh water when re- 
quired, or it may be provided with a float- 
valve for admitting it automatically when 
the water line in the tank falls below a 
given level. 
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The discharge from the feed-pump is 
passed through a closed heater on its way 
to the boilers, and the branch leading to 
each boiler should be provided with both 
check- and gate-valves, the latter being 
placed next to the boiler and in a posi- 
tion easily reached from the boiler-room 
floor. A by-pass is shown around the in- 
jector for admitting wzter to the boilers 
directly from the main Sometimes the 
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FIG. 9. SIMPLE FEED CONNECTIONS FOR NON- 


CONDENSING PLANT 


injector is placed on a separate line; this 
is a good arrangement in large plants, as 
it admits of any boiler being emptied and 
refilled from the main independently of 
those under steam pressure. All drips 
and the returns from the heating system 
are trapped into the receiving tank. An 
open heater might be used in this case, 
taking the place of both the receiving tank 
and closed heater. 

Fig. 10 shows the arrangement of pip- 
ing for a plant using a jet condenser in 
which the discharge water is turned into 
the sewer. The only change in this case 
is the addition of a primary heater placed 
in the main exhaust pipe between the en- 
gine and condenser. The discharge from 
the feed-pump is first passed through this 
heater and then through an auxiliary sup- 
plied with exhaust steam from the air- 
and feed-pumps. 

Fig. 11 illustrates a condensing plant 
in which a surface condenser is used. The 
exhaust from the engine is passed through 
an oil separator and the discharge water 
from the air-pump turned into a hot-well, 
from which it is pumped back to the boil- 
ers. A feed-water heater taking ex- 
haust steam from the pumps is used as 
before. The fresh-water supply, high- 
pressure drips and the returns from the 
heating system are discharged into the 
hot-well instead of a receiver as before. 
The pump suction has a cross-connection 
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so that it can take its supply either from 
the hot-well or directly from the main. In 
case an economizer was used supplying 
heat from the flue gases, it should be con- 
nected into the feed line between the ex- 
haust heater and the boilers. 


S1zE OF STEAM PIPES 


For high-pressure work, the size of 
steam pipes, where the length of run does 
not exceed 100 feet, is usually based on 
the velocity of flow. The maximum 
commonly aMowed 1s 6000 feet per minute 
for supply mams and 4000 feet for ex- 
haust. In. practice it is customary to 
make the pipes slightly larger than called 
for by this velocity. The following 
empirical formulas may be used for com- 
puting the size of steam and exhaust 
pipes when the cylinder dimensions and 
speed are known: 

For a steam pipe— 


36,000 


For an exhaust pipe— 


te x Ro 


c= 2 — 
24,000 


In these formulas 
d= Diameter of pipe in inches. 
D = Diameter of cylinder in inches. 
L = Length of stroke in inches. 
R= Revolutions per minute. 


A simple method giving a slightly lar- 
ger pipe than the above, but correspond- 
ing well with average modern practice, is 
to allow 0.12 square inch area per one 
horse-power for steam, and 0.18 square 
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inch for exhaust pipes. The factor 0.12 
may also be applicd with good results to 
boilers, as 30 pounds of steam per horse- 
power per hour at 70 pounds pressure 
represents the average water rate of sim- 
ple non-condensing engines as well as the 
quantity furnished by one boiler horse- 
power. 

Example—A power plant consists of 
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six 100-horse-power boilers which supply 
steam to four 150-horse-power engines. 
All of the boilers are to be connected with 
a main drum or header, from which sup- 
ply pipes are to be carried to each engine. 
What should be the size of the boiler 
leads, the main header, and the supply and 
exhaust connections with the engines? 
The size of the boiler leads equals 


100 X Of2 = 12 


square inches, which corresponds very 
closely to a 4-inch pipe. The main header 
is commonly given a sectional area equal 
to that of all the leads connecting with 
it. which in this case would call for 


600 X 0.12 = 72 


square inches, which is slightly less than 
a 10-inch pipe. To the engines the size 
of the steam supplies equals 


150 X 0.12 = 18 


square inches; this is somewhat less than 
the area of a 5-inch pipe, but as 4% inches 
is not a standard size, the former would 
probably be used. The exhaust connec- 
tions call for 

90 < 018 = 3 


square inches, which corresponds to a 6- 
inch pipe. 

In some of the latest high-pressure plants, 
the pipes leading from the main header 
to the engines have been made from one 
to two sizes smaller than called for by the 
engine builders. These pipes connect with 
large separators having a cubic capacity 
about three times that of the high-pres- 
sure cylinder and placed close to the 
throttle-valve of the engine. The connec- 
tion between the separator and cylinder is 
made the full size called for by the engine. 
The object of this arrangement is to have 
a full supply of steam close to the throt- 
tle; to provide a cushion near the engine 
on which the blow caused by cut-off may 
be spent, thereby preventing vibrations 
from being transmitted through the pip- 
ing system, and, finally to produce a 
steady and rapid flow of steam in one di- 
rection, by having a small pipe leading 
to the receiver. 

When the length of run is over 100 feet, 
1r the main is to supply steam for various 
purposes which cannot be conveniently 
‘xpressed in horse-power, it is best to 
reduce the quantity to be supplied to 
pounds per minute, and assume a permis- 
sible drop in pressure at the end of the 
line. There are several methods of doing 
this, among which the following has heen 
used with satisfactory results. This is 
known as D’Arcy’s formula, with cer- 
tain modifications to adapt it to the flow 
of steam. This formula in its different 
forms is given below. 
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— c* w (p — p,) 
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’—A= oe 


Here 

Q= Cubic feet of steam per minute, 

W = Weight of steam per minute, 

zu Weight of a cubic foot of steam 
at pressure p, 

p = Pressure of steam at inlet to pipe, 
called the initial pressure, 

ps: = Pressure of steam at outlet of pipe, 
called the terminal pressure, 

d = Diameter of pipe in inches, 

1= Length of pipe in feet, and 

c=A constant, depending upon the 
diameter of the pipe. 


TABLE 1. 
Dia. of Pipe. Valueofe. Dia.of Pipe. Value ofe. 
In. In. 
1 45.3 5 58.4 
1% 48.2 6 59 5 
1% 50.3 7 60.1 
52.7 8 60.7 
24 54.3 9 61,2 
3 56.1 10 61.8 
346 57.1 12 62.1 
4 57.8 16 62.6 
TABLE 2. 
Dia. of Pipe. 5th Power. Dia. of Pipe. 5th Power. 
In. In. 
1 1.00 5 3,125 
1} 3.05 6 7.776 
14 7.59 7 16,807 
*s 32.00 8 32,768 
24 97 .60 ) 59,049 
3 243.00 10 100,000 
34 522 90 12 248.832 
4 1024.00 16 1,048,756 


Table 1 gives the values of c for dif- 
ferent diameters of pipe, and Table 2 the 
fifth powers of the corresponding pipe 
sizes. 

The size of water piping, tables of fric- 
tion heads, conduits, ete., will be treated 
of in the next number. 





A Troublesome Crank Pin 





By WILLIAM KAVANAGH 





An engineer accepted charge of a plant 
where considerable difficulty with a crank 
pin had been encountered, and many engi- 
neers had been discharged because they 
shut the engine down, owing to the héat 
developed at the crank pin, this closing 
down of the engine being regarded by 
the superintendent as unnecessary. 

Before accepting the position, the engi 
neer in question gave the proprietors to 
understand that any serious defects found 
in the plant would have to be remedied 
without holding him responsible, as other- 
wise he would not take charge of the 
plant. This proposition was agreed to 
and the plant was started up after an in- 
spection in which the engine received 
especial attention. After running for a 
while, the crank pin heated up to a high 
temperature, but to avoid a shutdown, 
water was used to keep the crank pin 
cool until the end of the run. 

The first day’s experience with the pin 
was sufficient for the engineer in charge 
to understand there was something radi- 
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cally wrong, and in order to discover the 
difficulty the engine-room force was noti- 
fied to remain until the boxes and pin 
were inspected and readjusted and a 
trial run was made. Before the boxes 
were removed, water was played on the 
strap pin and boxes to cool them enough 
to permit handling. Everything was ap- 
parently in fine order. The pin was fairly 
smooth, considering the amount of heat- 
ing and cooling it had passed through; 
the brass boxes fitted well; the oilways 
were deep and well cut, and the cham- 
fering on the boxes was all right. There 
was no apparent reason why the pin 
should not run cool unless out of line. 
Examination showed that the pin was in 
line, however, and square with the center 
line of the engine. The boxes were then 
scraped and replaced and the engine 
started, after a copious supply of oil had 
been given the pin. 

After a short run the pin again heated. 
The key was driven back and the run 
continued, but heat still developed. It 
was decided to take the boxes off with- 
out cooling. This led to the discovery of 











eo 3s ete, ERC 
the trouble. Upon inspecting the pin 
while hot, it was found to be split. The 


defect was impossible of detection when 
the pin was cooled before inspection, as 
the cooling caused the crack to close so 
nearly. The accompanying sketch shows 
how the pin was split at A. Upon the 
pin becoming heated, it expanded suffici 
ently to bind in the boxes. 

The insertion of a new crank pin would 
have compelled shutting down the plant, 
so it was not considered. Three %-inch 
holes were drilled through the crank pin 
perpendicularly to the crack and counter- 
sunk, as shown by the dotted lines at B. 
Rivets were fitted to the holes, heated to 
a bright red, driven into position and up 
set as quickly as possible. Cold water 
was applied and the rivets cooled as fast 
as possible, the object being to allow the 
contracting effect of the rivets to extend 
across the split. When the rivets were 
well driven and cooled, they were filed 
and finished to the curvature of the pin. 
The boxes were readjusted and the en- 
gine started, with the result that no fur- 
ther annoyance has been experienced from 
the crank pin heating. 
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The Three Wire System with Two Dynamos 


A Simple Explanation of the Principles Governing the 
the Ordinary Edison Three-wire System 


Operation of 
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If two dynamos be connected to simple 
two-wire Circuits, as in Fig. 1, they will, 
of course, operate independently of each 
other, even if the two circuits be con- 
nected at one point of each, as indicated 
by the dotted line 7. But if another .con- 
nection be added at the distributing ends 
of the circuits, as shown in Fig. 2, the 
conditions are somewhat changed. As 
long as the loads on the two circuits are 
equal, little or no current will flow in the 
wires x and y between the dynamos and 
the lamps.. The reason for this will be 
clear upon comparing Figs. 1 and 2 and 
remembering that the transfer of elec- 
tricity is governed by pressures and re- 
sistances, very much as in the case of 
water flow. 

In Fig. 1, the current which goes out 
on the positive wire zw to the load a has 
no way to get back to the dynamo A ex- 
cept through the wire x; similarly, the 
current from the positive brush of the 





dynamo B has no way to get to the load 
b on that circuit except over the wire y. 
But in Fig. 2, the current which passes 
through the load a from the dynamo A 
finds a shorter path across the link k 
than back through the wire x, and most 
of it will go that way. (The load on 
each circuit is represented by a single cir- 
cle a or b in order to localize it and avoid 
complex distribution conditions. The rela- 
tive size of the load is indicated by the 
relative size of the circle.) 

Now suppose one step more be taken in 
the combining of the two 
using only one wire between the junction 
j and the link k, as in Fig. 3. So far as 
the dynamos and their loads are con- 
cerned the conditions exactly the 
same as before; the only difference is in 
the flow of current in the circuit. In 
Fig. 2 a small current flows inward 
(toward the dynamos) over the wire 


systems by 


are 
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and a similar current flows outward over 
the wire y, the magnitude of these cur- 
rents depending on the relative resistances 
of the wires x or y and the link k. In Fig. 
3 no current at all will flow over the wire 
n as long as the loads a and b are equal. 
The reason for this is that the e.m.f. of 


rv os. © 


at a until it is one-fourth greater than the 
load at b; for convenience assume that 
the load at a is 100 amperes and the load 
at b is 80 amperes, as indicated in Fig. 4. 
Then, the difference between the two 
loads will flow back to the dynamo A 
through the wire m, as indicated by the 








a 








FIG, I 
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arrows and numbers on the diagram. 
Conversely, if the load b should be greater 
than the load a, the difference between 
the two loads will also flow through the 
wire 7, but this time it will flow outward, 
as represented in Fig. 5, instead of in- 
ward as in Fig. 4. Why? Simply be- 
cause the sum of all currents of one 
polarity in any combination of circuits 
must equal the sum of all currents of the 
opposite polarity in those circuits, exactly 
as the combined flow of water through 
any number of branch pipes must equal 
the flow of water in the single pipe sup- 


aeons ——<+ 





oe 


FIG. 3 


the dynamo A tends to send a current in- 
ward over the wire n and the em.f. of 
the dynamo B tends equally to send a cur- 
rent outward; these two opposing pres- 
sures neutralize each other, and conse- 
quently no current flows in the wire n. 

Now suppose that more load is added 


plying the branches or taking their com 
bined discharge, as the case may be. In 
Fig. 4 the two wires m and s constitute r¢ 
turns for the single wire w; in Fig. 5, the 
wire < is the return for the combined cur 
rents of the wires w and n. 


The distribution of currents just de 
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scribed arbitrarily can, of course, be 
proved on the basis of the pressures and 
resistances which cause and oppose their 
flow. If the reader is ambitious, he can 
perform the proof without aid by assum- 
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one main wire to the other, without any 
connection to the neutral, no current will 
flow through that part of the load, be- 
cause it will be connected to two wires 
of the same polarity. In practice it is cus- 
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course, the motors must be built for twice 
the voltage that the lamps are intended 
to take, because the voltages of the two 
dynamos are applied in series to the main 
wires. For example, if the lamps on each 
side of the neutral require 115 volts each, 





i weer 100) > Ww a two of them in series will require 230 
eer, volts; hence, the motors connected to the 
A 2{ 100 main wires w and ¢ alone must be built 
for 230 volts. 
The two-dynamo three-wire system is 
__ is = extremely flexible in operation. Each 
—a dynamo can be adjusted to suit the con- 
ie ditions in its half of the system inde- 
pendently of the other dynamo, and ‘the 
B b mm load in either division can be varied 
without considering the load in the other 
| division. Of course, the best results are 
oe _ — & a , obtained when the two total loads are 
FIG. 4 equal because there is no current in the 
ing that in Fig. 3 the resistance of each 80 — Ww 7 ’ 
load is 1% ohms; in Fig. 4 the resistance 
of the load a is 1 ohm and that of b is P 0) 
144 ohms, and in Fig. 5 these are re- es 
versed. In all three cases assume each ae 
dynamo to give 100 volts and ignore the ” ; 
resistances of the dynamos and the line . ~- E ° 
wires w, 2 and z; these mercly affect the — 
voltage that each dynamo must gencrate 
in order to supply the proper voltage at ‘o 
the load—they do not affect the division \ 
of currents at all. : 
Since the wire n carries current some- 100 ~ - c ‘ 
times in one direction and sometimes in 
the other, it has no fixed polarity, and FIG. 5 
? 80 > Ww T neutral conductor between the station and 
the distribution mains, and the loss in 
a( 2) the circuits is, therefore, minimum. 
~ It might occur to the reader that if 
motors can be supplied from the main 
a wires without connecting to the neutral, 
160 < Pe cae pe an lamps could be similarly supplied and the 
neutral conductor left out altogether. 
The answer to that suggestion is that 
b( 80 ) lamps made for voltages of 200 or over 
are much less economical than those for 
| the standard pressures of 100 to 125 volts. 
80 -~2Z ; 
a caeemenere ob Moreover, if 200-volt or 250-volt lamps 
FIG. 6 were economical, the three-wire system 
as the ideal condition is that of equal +{ 7 -~ Ww p ? ? 
loads, the aim is to have it carry no cur- ie 
rent at all; hence it is commonly called e is ) 
the “neutral” wire, or, for brevity, simply y 13 . y y 
“the neutral.” whe ir 
It occasionally happens that one of the Tr + a 
two dynamos of a three-wire system be- -—-4 een f ¢ >| m 
comes connected to the circuits backward. _— 
If the load is distributed between the neu- a. le 
tral and the main wires, the only effect e tb b 
will be a reduced voltage at the load, due J T y y 
to the increased loss in the neutral. As ——_ 
Fig. 6 indicates, the current in the neu- = : é ° e 
tral wire under such conditions will be FIG. 7 
equal to the sum of the currents in the 
two main wires instead of their difference, tomary to connect all motors excepting would be just as advantageous as it 1s 
and, therefore, an excessive current will very small ones in this manner, as shown for 1o0-volt or 125-volt lamps, because 


flow in the neutral even when the two 
loads are equal. If part of the load 
should be connected directly across from 


in Fig. 7, where the square m represents 
the motor load and the circles a and b 
represent lamp loads. In such cases, of 


the dynamos could then be built for 200 
or 250 volts each and the motors for 400 


or 500 volts. In short, no matter how 
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igh a voltage it might be practical to 
make lamps for, it would still be advan 
tageous to use the three-wire system in 
order to obtain the saving in the cost of 
line-wires which it confers, whether it 
were found desirable to operate the 
motors at double voltage, across the main 
wires, or not. 

The saving due to the use of the three 
wire system as compared with the sim- 
ple two-wire system varies according to 
the operating conditions and the average 
distance from the dynamos to the load. 
If the load is so distributed and of such 
a character that it can be kept divided 
almost equally between the two dynamos, 
the neutral wire can be made very small 
in comparison with the main wires. On 
the other hand, if there must at times be 
much more load on one side of the neu- 
tral than on the other, the neutral must 
be fairly large. In all cases, however, 
the size of each main wire of a three-wire 
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Completion of Gas-engine-driven 
Electric Generator Installation 


at the South Works of 


the Illinois Steel 
Company 


In the issue of August 18 we published 
a view showing two of the four gas- 
engine-driven generating units being 
placed in the South Works of the Illinois 
Steel Company, at South Chicago. This 
installation has just been completed, and 
the photograph reproduced herewith illus- 
trates the entire equipment. The last of 


the engines is now in operation, and the 
temporary wall dividing the old power 
plant from the new has been taken down, 
throwing it all into one immense station, 
about half as long as the one at Gary, 
which contains seventeen such engines. 
The generating units, each of 2000 kilo- 
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current at 25 cycles frequency. Part of 
the generator output is transformed into 
direct current and used to operate motors 
in the universal plate mill and elsewhere 
through the works; the remainder is 
stepped up from the generator pressure 
of 2300 volts and transmitted at high 
potential to the mills of the Universal 
Portland Cement Company, at Buffington, 
Ind.. where the slag from the Illinois 
Steel Company's furnaces is made into 
cement. 

The engines and generators, as fast as 
installed, have been subjected to con 
tinuous (24-hour) service at heavy over 
leads and at present are delivering about 
2600 kilowatts each, thereby adding to 
the score for reliability of gas-engine 
driven electrical units. 





There are water powers within trans 
mission distance of most of the large 
American cities, according to H. von 














ALLIS-CHALMERS TWIN TANDEM GAS ENGINES IN THE POWER PLANT OF THE ILLINOIS STEEL COMPANY AT SOUTH CHICAGO 


system is exactly one-fourth the size of 


each wire of a two-wire system having 
the same percentage of loss in the wires. 
The neutral wire is the only variable. 


watts normal capacity, are operated in 


parallel with each other and also with 


other types of prime movers, including 
They deliver alternating 


steam turbines. 





Schon, speaking, at the last meeting of the 
Western Society of Engineers, to meet 
all present power requirements, if proper 
provision were made for storing the water. 
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A Practical Consideration of Gaskets 
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Essentials of a Good Gasket, Qualifications of the Various Sheet Pack- 
ings in General Use, and the Proper Method of 


Cutting Gaskets 





B Y 


The theory of the gasket is quite sim- 
ple. It is necessary to prevent a fluid or 
gas from leaking out between two sur- 
faces that are both stationary. This is a 
much easier proposition than when one 
i the surfaces is in motion, as is the 
‘ase with rod packing. A _ gasket pre- 
vents leakage, partly by its own strength 
ind partly by its grip of adhesion to the 
flanges. The necessity for strength in the 
gasket itself is clearly shown by an illus- 
tration. In blowing up a toy balloon the 
harder you blow into the balloon the more 
rubber is stretched, and the balloon 
will break when the strength of the rub- 
ber is overcome. In the simplest form of 
gasket, that which is used in a pipe line, 
this principle is clearly shown. As the 
pressure from within forces the gasket 
uutward, it tends to stretch the gasket, 
making it of a larger circumference, and 
if the gasket is not strong enough, it will 
break. Tensile strength then is one of 
the essential characteristics of a good 


the 


gasket. 
The second element of efficiency in a 
easket is its ability to grip the flange, or 
to stick to the flange. In ordinary cases 
this depends chiefly on the structure of 
the flange, and the packing is therefore 
ndependent of this feature. A rough 
lange is bad, because it allows a chance 
for an inequality in thickness of the gas 
ket when it has been set up in position, 
nd will cause a weak place where the 
sket is squeezed down thin. <A faced 
lange is not perfectly smooth and affords 
nough to grip the 
satisfactorily, although the roughness may 
scarcely perceptible to the hand. 
In extreme cases flanges are 
sacked with sal ammoniac, 
he flanges together and is 


roughness packing 


sometimes 
which rusts 
an example 
' the packing in which there is no ten 

strength, everything depending upon 
fact, the 
nges are packed with a coating of rust 
used by this ammoniac. On the 
ther hand, the use of a metal gasket is 


he grip or adhesion; in two 


sal 
case where the dependence is placed 
entirely on the strength of the 
isket, there being no real adhesion of 
zasket to the flange. It is customary 
ordinary gasket practice to coat the 
zasket with pipe paste or graphite, which, 
vhen mixed with cylinder oil, is easy to 
pply. In such a case the graphite acts 
s the parting sand used in a foundry, 
nd makes it possible to break the joint 


imost 
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without destroying the gasket. Strictly 
speaking, the use of this graphite prevents 
adhesion, but the gain in cost of new gas- 
kets overcomes the loss due to lack of 
adhesion. Sometimes a gasket is graph- 
ited on one side only. This is a matter 
of convenience and has no bearing on the 
strength of the gasket. 

There are other characteristics, more 
practical than theoretical, which must be 
taken into consideration. If the gasket 
is to be used on a pipe line where there 
is much vibration, it is necessary to have 
a gasket that is more or less elastic, and 
at the same time. of sufficient density. A 
great many packings are sold in which 
cheap rubber substitutes are employed, 
giving a gasket which apparently is very 
elastic to compression. The difficulty lies 
in the fact that when steam is turned into 


Tensile Strength 
resists Bursting 


Weakest 


Section 
Pressure 
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Outward 
| 


Pw 


RESULTANT STRESSES IN A GASKET 


the gasket 
the 


becomes 
will 


the main and warm, 


the materials of gasket soften 


and there will be a tendency toward 


“melting” and running out. This gasket 
Che 
gasket the more quickly and the more 
must it be followed. If the steam is 
turned on full pressure, it is liable to blow 


out at the start. 


must be “followed up.” softer the 


In this case steam should 
be applied with only a few pounds pres 
sure until the gasket is thoroughly heated, 
and then the should be followed 
up before full pressure is applied. 

It is thus clear that the thinner the 
gasket the better. In fact no gasket at 
all is the best, i.e, a ground joint; but 
ground joints are expensive. Next to the 
ground joint the use of red or white lead 
between well faced flanges is to be pre- 
ferred, and after this sheet packing, which 
should be as thin as possible. In the 


gasket 


VERS 


manufacture of packing 1/32 inch thick 
there are difficulties which make it desira- 
ble for a manufacturer to produce pack- 
ing at least 1/16 inch in thickness. For 
convenience of carrying in stock by deal- 
ers the 1/16-inch packing is satisfactory, 
and 99 per cent. of the joints require 
nothing over this thickness. Some engi 
neers use 3/32 inch and % inch, or even 
thicker, but this is bad practice for ordi 
nary conditions, and there is lia- 
bility of blowing out than where the 1/16- 
inch packing is used. On _ valve-chest 
covers, or cases where there is no vibra- 
tion, it is not to have much 
elasticity, and a packing can be employed 
which will conform to the surface, but 
need not necessarily have any appreciable 
The essentials then, of good 


more 


necessary 


elasticity. 
gasket packing are tensile strength and 
density and ability to grip the flange. 


CLOTH-INSERTION SHEET PACKING 


This is the simplest sheet packing, and 
probably originated in a compound of rub 
ber. When it was found that this lacked 
tensile strength, a strip of cloth was 
placed inside of the rubber, giving cloth- 
insertion packing. The cloth gives the 
tensile strength and the rubber furnishes 
the adhesion to the flange and permits the 
gasket to adjust itself to any unevenness 
in surface. This packing may be made 
with cloth inside and rubber compound on 
both outsides, or it may have cloth on one 
side, or cloth on both sides, and is known 
as C. L., C. 0. S. or C. B.S. sheet 
packing. 

Competition among manufacturers has 


been so keen that the compounds now 
used have little or no gum in them. In 
fact, they are made so cheaply that it 
would be impossible to use anything but 
substitutes. This packing is good for 
ordinary conditions. Where made with 
better materials it will do for average mill 
and power-house work, but for high pres 
sures or high temperatures it should not 
be used. It can be used over again by 


graphiting one side only. 


Rep SHEET PACKING 


Probably the largest amount of pack 
ing used is of the red sheet variety. The 
best of these packings are those which 
the greatest tensile and 
density. All of them have elasticity, but 
those which can be easily indented with 
the thumb nail are liable to have a 
large quantity of rubber substitute and 


have strength 
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will melt easily, requiring more ‘“follow- 
ing up.” 

Another point to be considered is the 
cure of the packing. If the packing is 
properly cured, fresh good surfaces will 
not stick to each other, nor 
stickiness or tack. 


have any 
If it is undercured, 


it will not only have this stickiness 
or tack, but will not have a_ high 
tensile strength. If it is overcured, 


it will crack easily when bent double on 
itself. Very often this overcuring is only 
on the surface and is not a fatal defect, 
although it is better if it is cured to just 
the right point. This overcuring on the 
surface is found more frequently in a 
press-cured packing with a smooth sur- 
face. Where the surface is slightly rough- 
ened and shows the imprint of the cloth 
liner used during vulcanization, the pack- 
ing is less liable to be overcured on the 
surface. 


It will be found that in time this pack- 
ing may change color, and a fine dust will 
appear on the surface. This dust is the 
sulphur which, having been used to vul- 
canize the rubber, gradually works its 
way to the surface. This bloom does not 
impair the packing at all, and if anything, 
is a favorable sign. If the packing is 
cured properly, it will not bear keeping 
in stock for a long time. Age and warm 
air will sooner or later cause it to har- 
den slightly so that it will crack easily. 
Frequently a roll which has been left 
standing for a year or so will show this 
hardness on the edges. It is not neces- 
sary to throw aside the entire roll, but if 
the edges are cut off, the inside will 
probably be found to be in first-class con- 
dition. It is the practice of some manu- 
facturers to slightly undercure the pack- 
ing so that it will not age for a number 
of years. This is all right as a preventa- 
tive to aging, but gaskets cut from such 
packing have not the same strength and 
do not last as well as gaskets cut from 
packing which is thoroughly cured. 

Competition in sheet packings, particu- 
larly in red sheet packing, has brought 
it about so that the purchaser gets just 
what he pays for. In other words, the 
quality of the packing can often be gaged 
by the price charged for it. The cheaper 
red sheet packings have a large amount 
of substitute rubber and comparatively 
little organic matter, are easily indented 
by the thumb, and while they will stretch 
a good deal, have not a very great tensile 
strength. The highest priced red sheet 
packings are quite dense, are not easily 
indented with the thumb nail, and have 
a high tensile strength with little stretch. 
It is a safe proposition to avoid the cheap 
red sheet. There are a number of rub- 
ber packings which are similar to the 
red sheet just described, but which vary 
merely in color. These colors are white, 
different shades of red, and sometimes 
blue, but all belong in the class of red 
sheet packings. 
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SEMI-VULCANIZED SHEET PACKING 

There is another class of pure packing 
which is purposely semi-vulcanized. This 
packing is generally black and contains a 
large amount of inorganic matter. It will 
become very soft heated. Some- 
times this is an advantage in cutting gas- 
kets, for when soft it can be bent to fit 
any shape, and a large gasket can thus 
be cut out of a sheet. Its ad- 
vantage lies in the fact that it will adhere 
to the flange and then become hard. So 
tightly will it cling that it is generally 


when 


narrow 


necessary to use a cold chisel in remov- 
ing an old gasket. The sticking to the 
flange can be overcome the 
graphite. This packing has no elasticity 
and therefore should not be used wher- 
ever there may be vibration. 

When the packing is applied, the steam 
should be turned on to only a few pounds 
pressure, and then after the packing has 
been thoroughly warmed, it should be fol 
lowed up and allowed to cool. The heat 
softens the packing, but when it is cool it 


by use of 
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FIG. 2, PROPER METHOD OF CUTTING GASKET 


AND ORDER OF DRAWING UP BOLTS 
After it is 
cool, steam can be turned on to full pres- 
sure with freedom. Some engineers find 
it quicker to throw a bucket of water over 
the warm flange and cool it much more 
rapidly than if it were allowed to cool 
down in the natural way. 
about the same, 
quickly or slowly. 
The 
can be 
and as 


hardens and becomes set. 


The result is 
whether it is cooled 


scrap or waste from this packing 
worked over by the manufacturers, 
a rule they will repurchase it at a 
satisfactory price. In this respect the 
packing is economical, since there need 
be no waste. This self-vulcanizing pack- 
ing is good for use on permanent joints, 
or joints which have no vibration. If the 
joint has to be broken at all, it is best to 
graphite one side only and leave the 
other side to stick to the flange, which it 
will do very tightly. 
OrLprooF SHEET PACKING 


Sometime ago there came from Ger- 


many a black, glossy sheet packing which 
has a high tensile 


streneth and which 
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resists particularly the action of oil, and 
is known as an oilproof packing. The 
original German packing was very light 
It does not come in rolls, as do the pack- 
ings made in America, but comes in 
sheets a yard wide and two to three yards 
It is high priced, and there is 

great deal of waste. On the other hand 
it is very light, and since it is bought by 
the pound, the cost is not what the hig} 
pound price would indicate. At the sam 
time it is so much higher than Americar 
packings that it is not used to any very 
extent, in spite of its excellent 
qualities. Its resistance to the action of 
oil makes it impossible for lubricating oil 


long. 


great 


which is passing through the pipes, te 
affect it or eat it away. 

As oil is the greatest enemy to rubber, 
there are times when an oilproof packing 
necessary. The American pack 
ings, which imitate this original German 
rolls and some of 


is very 


packing, are made in 
them are very good imitations, both as t 
finish and also as to oil-resisting quali 
ties. In this packing, as in red _ sheet 
packings, you get what you pay for. It 
a good price is paid, a good packing will 
be obtained, but if a cheap packing is 
bought, it will be found that it not only 
lacks strength, but is easily attacked by 
oil, although it is supposed to be oilproof 


Wire INSERTION SHEET PACKING 
Gaskets are strengthened for use i 
severe cases by using a wire insertio1 


This insertion is sometimes made of an 
nealed iron wire, but as the iron is liable 
to rust, it is preferable to avoid its us 
Generally the insertion is of brass wire 
Only one ply is used, irrespective of thé 
thickness. The cheaper grades will use ; 
wire of about 28 Brown & Sharpe gag 
and 12 or 14 Really this is to 
wide a mesh, and the Government speci 
fication calling for 28 Brown & Sharp 
gage wire and 24 meshes to the inch 1s 
about right. The packing on the tw 
sides of the wire cloth should join 
gether through the mesh. 

Lead wire is sometimes used, but 
make 1 


mesh. 


less there are reasons which 
necessary to avoid the use of brass, ther 
is no particular advantage in the use 
lead wire, and it only adds to the weigh 
and resultant cost of the packing. Wir 
insertion packing gives a gasket that 
particularly serviceable under hard cm 
ditions. The waste, however, cannot b 
used in any way, and for ordinary pur 
poses it is not necessary. If an insertion 
is to be used, cloth will usually be per 
fectly satisfactory. 

It has been the custom with some erect 
ing engineers to use a gasket made of 
very thin, tough paper soaked in oil 
Where the surfaces are very well faced 
this is often satisfactory. There 
adaptability to the surface, however, in 
this packing, and ordinarily it will not 
do the work well. Lately there has ap 
peared on the market a packing of this 


is n 
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nature, which is really a very tough 

paper made of parchment fiber. It is 
psolutely impervious to water, but when 
sed on steam pressures of over 100 
sunds, is liable to carbonize and has to 
replaced. 


ASBESTOS SHEET PACKING 


Rubber and rubber compounds and 
cloth are all organic and cannot stand 
high temperatures. When it is necessary 
to pack high steam pressures or steam 
that is highly superheated, organic com- 
pounds will not do, since they will char 
or burn up. To get around this an inor- 
ganic compound, asbestos, is used. This 
is a mineral fiber, and when crushed, 
separates into fibers which may be spun 
into threads and woven into cloth. Asbes- 
tos will stand the heat satisfactorily, but 
not stand moisture, as water will 
soak up between the fibers, just as it will 
in a piece of blotting paper, and when it 
separates the fibers, they lose their grip 
on each other and the fabric becomes 
To protect it, the cloth is covered 

compound which prevents the 
moisture from coming in contact with the 
Sooner or later this covering 
will harden, but as it hardens in position, 
it still protects the asbestos. 

To gain the tensile strength necessary, 
the threads are often spun with a fine 
brass wire. Cloth that is constructed in 
this way has a high tensile strength. The 
best commercial asbestos is obtained from 
Canada and has a long fiber. So great 
has been the demand for asbestos packing 
that there has been a tendency to use 
shorter fibers in the filling of the cloth, 
that is to say, the threads in one direc- 
tion will be made of the long fiber and 
the threads in the other direction will 
contain the short fiber. Asbestos cloth 
made in this way will tear easily in one 
direction, but cannot be torn, without 
great difficulty, in the other direction. 
This can easily be tested before purchas- 
ing. It is very hard to tell just the quality 
or amount of asbestos in the packing. A 
certain amount of cotton, generally about 
10 per cent., is used in the spinning, and 
is necessary. A larger amount is an 
adulteration and is used in the poorer and 
cheaper grades. It is usually made and 
almost always used in 1/16-inch_ thick- 
For very close work it is made 
{/32 inch thick. It is very seldom used 
in thicknesses over 1/16 inch, and there 
is really no advantage in a thicker size. 


will 


weak. 
with a 


asbestos. 


ness 


Gaskets are now being made of this 
wire insertion asbestos sheet and are 
known as “folded asbestos gaskets.” 


The gasket so made is folded in on itself 
twice, making a four-ply gasket. As the 
gasket is folded in, the splice is wrapped 
in on itself, giving just the same grip that 
is obtained when two ends of a rope are 
spliced. 

Sometimes these gaskets stiffen up in 

rvice, particularly when used on boil- 
rs, but if they are submerged in kero- 
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sene for an hour or so, they will regain 
their pliability. These gaskets are some- 
times made without a seam, but as the 
splice of the ordinary gasket is scircely 
visible, and as the gaskets are as strong 
at the splice as in the body, there is no 
particular gain in using a seamless folded 
asbestos gasket, although at first glance 
it would seem as though it ought to be 
stronger. The gaskets made for headers 
on water-tube boilers are generally two- 
ply in thickness. They work fully as well 
as the four-ply, and, in fact, better. 


Fiser SHEET PACKING 


There is another class of packing, 
brought over from Germany a few years 
ago. which now has a number of Ameri- 
can manufacturers. The original Ger 
man packing is made in sheets of about 
one yard wide and two vards long. It is 
made of asbestos fiber and rubber or gutta 
percha with more or less inorganic ma- 
terial, and, when being manufactured. is 
compressed under high pressure. Its ten- 
sile strength is very high, its elasticity is 
slight and its resistance to high tempera- 
ture is good. It is growing in favor in a 
great many places, but it has not been in 
service long enough to permit of a final 
judgment. There is a great deal of waste 
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“Putchman 


rac. 3. 


ONE OF THE PLACES FOR A 
“DUTCHMAN” 


in this packing. As it is not made up in 
the form of cloth, it can in some respects 
be cut more easily than an asbestos cloth. 
The American imitations are for the most 
part cheaper in quality as well as in price. 
Some of them are excellent, but many of 
them are inferior. The original German 
packing is grayish in color, and the imita- 
tions run in gray, red, brown, black and 
mottled. 


CuttinG GASKETS 

In choosing a sheet packing, attention 
should first be paid to the condition of 
service. If the joint is in a line subject 
to vibration, or contraction and expan 
sion, a packing should be used which has 
some elasticity. Ii there is no vibration, 
a packing can be used that is inelastic 
and more or less permanent. If there is 
much pressure, tensile strength is the 
deciding factor. If there is little pres- 
sure, a packing that has little tensile 
strength can be used. If the tem- 
perature runs high, attention must be paid 
to the density of the packing so as to 
avoid unnecessary following up. If the 
temperature is very high, it is necessary 
to use a packing which will not be 


affected by heat, such as asbestos pack- 
ings or the fiber packings last mentioned. 
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lf the joint is to be broken, graphite must 
be used so that there will be an easy part- 
ing between the gasket and the flange; 
otherwise the gasket will almost certainly 
be torn when the joint is first taken apart. 

Great care should be taken in cutting 
gaskets. The old shop method is to lay 
the packing over the flange and cut it 
with the hammer. This is really tearing 
the gasket and leaves a ragged edge. It 
will be noticed that a packing salesman 
will always submit a sample of packing 
with a fresh-cut edge, because, if there be 
any break in the edge, it will start to 
tear very easily. To give a gasket the 
best chance possible, the gasket should 
be clean cut with a knife, so that there 
will be no opportunity for a tear to start. 
If there is a nick or cut in the edge, there 
is a chance of the gasket giving way very 
soon at that point. 

When cutting a gasket for a pipe line, 
and in fact for almost all other cases, the 
gasket should not extend around the 
bolts. There are two reasons for this: 
First, the strength of the gasket depends 
on the section running through the bolt, 
and the additional thickness of gasket 
which lies beyond the bolt hole is not of 
any particular value. If the gasket is cut 
to fit inside the bolt holes, less packing 
is used and an economy is effected. More 
than this, it is much easier to insert a 
gasket of this sort than one in which bolt 
holes have been punched. A description 
of the operation of putting in a gasket 
will make this clear. 

The ends of the pipe are supported; the 
bolts are loosened; small shims or 
wedges are driven in on opposite sides, 
and the flanges are thoroughly cleaned 
with a scraper or file. The lower bolts 
are put loosely into position and the gas- 
ket is dropped in by means of a thread 
from the top until it rests on these bolts. 
The other bolts are now placed into posi- 
tion and the wedges are withdrawn. If 
bolt holes were punched out, there would 
be considerable difficulty and time lost in 
getting the bolts to go properly through 
the gasket. 

When the gasket is in position, do not 
draw up the bolts tightly, but draw up 
one with the thumb and finger; then draw 
up the one opposite that; then draw up 
the one on the quarter and the one oppo- 
site that and so on until all have been 
drawn up with the thumb and finger only. 
Then use a wrench to draw the bolts up 
more tightly, but in the same order as at 
first. Never draw the bolts up tightly on 
one side with the other side loose, be- 
cause the gasket will be squeezed on one 
side, forcing it more or less over on 
the other side and introducing internal 
stresses which will weaken the gasket. A 
man who has had experience in inserting 
gaskets can very easily put in a gasket 
so that it is almost absolutely certain that 
it will blow out. On the other hand, he 
can take packing which is comparatively 
poor, and by putting the gasket in prop 
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erly and drawing it up with care, make 
it last for a long time. 

When the flanges do not come squarely 
together a “dutchman” is sometimes used. 
This is nothing more or less than a piece 
of wedge-shaped metal, the thicker por- 
tion being on the side where the flanges 
are farthest apart. Regular gaskets are used 
on both sides of this, and a good joint 
can be made in this manner. It is better, 
of course, to change the hanger so as to 
bring the pipe in line and avoid the use 
of a dutchman. Sometimes it may be 
necessary to remove the flange and put 
on a new flange. The pipes should never 
be forced together, because, no matter 
how carefully this is done, the strain will 
always be greater on one side than on the 
other, and the gasket is almost certain to 
blow out. 





Cleaning Babcock and Wilcox 


Boilers 





By PercivAL HastTincs 


Although boilers of the Babcock & Wil- 
cox type are in service all over the United 
States, there is doubtless a large num- 
ber of engineers who are not familiar 
with them. This lack of experience 
makes the work of cleaning tedious and 
uncertain, so that a few words on 
subject will perhaps facilitate matters. 

Upon laying a boiler up for cleaning, 
the first task should be to clean out the 
combustion chambers and the dust off the 
tubes and caps. While the boiler is under 
steam the tubes have to be blown through 
the opening provided in the brickwork 
at the side. This method does not re- 
move all of the soot, so that as soon as 
the boiler is cool the fireman 
should enter each compartment and from 
his position on top of the tubes push the 
steam-hose 
row. 





the 


enough, 


each 
A tee or elbow placed on the end 
of a 44-inch pipe will enable him to direct 
the steam into all corners until every 
tube, cap and all heating surfaces -have 
been well cleaned. Next examine the 
grates, [ining and dampers and note what 
repairs will be necessary, if any. 

Work can now be started on the inside 
of the boiler. Open the blowcock and let 
the the level of the 
drums, take off the manhole plates on 
each end and flush out the drums, using 


nozzle down between 


water down below 


a 2-inch hose if such a connection can be 
obtained. Next examine the plates, note 
the thickness of scale, look for signs of 
pitting or oil, scrape all scale and thor- 
oughly clean. [f any pitting has occurred, 
paint the spots affected with white-lead 
paint, and after they are dry, give the 
drum a light coat of paint up to a point 
a little above the usual water line. 

Now let the rest of the water out of 
the boiler and take the caps off back and 
front. Two or three half-barrels filled 
with water should be at hand, and as 
the caps are taken off, place caps and nuts 
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into one barrel and safety plates and bolts 
into another. This is done to keep the 
scale soft. A little kerosene oil added to 
the water will sometimes help to soften 
the scale. It does not pay to clean the 
tubes with a hand scraper, so we will 
assume that a turbine cleaner is provided. 
The work of putting the cleaner through 
the tubes should be started before they 
have had time to dry out. If the scale is 
heavy, two different sets of cutters will 
be used, but where the scale is only 1/16 
or even % inch thick and not hard, the 
finishing cutter can be used. The cock 
controlling the water pressure should be 
placed where the operator can reach it 
from the scaffold in front of the boiler. 
Once the turbine is started, it should be 
pushed slowly through the tube. If for 
any reason the turbine is stopped feed- 
ing through the tube, shut off the power. 
To leave the cutters revolving steadily in 
one spot might injure the tube. ‘The 
pressure carried and time taken to each 
tube are governed by the condition of the 
scale. It is possible to clean an 18-foot, 
4-inch tube in three minutes, where the 
scale does not exceed % inch. 


Some means must be provided to carry 
the water away from the back connec- 
tions. If this cannot be done, the back 
caps can be left on until the tubes are 
cleaned, care being taken not to strike the 
plates with the turbine cutters. While 
this work is being done, if there is help 
enough, scrape the scale off the caps, 
plates and bolts, and let them dry. It 
will be necessary to polish the face and 
back of the caps, also the nuts. If there 
is a line of shafting near the fireroom, rig 
up a countershaft on a bench and place 
a 12-inch wood pulley on the end; cover 
the end of the pulley with a piece of pine, 
and on this fasten a sheet of No. 1 
emery cloth with a few thumb tacks. This 
wheel should revolve about 500 revolu- 
tions per minute. If a %- or “%-horse- 
power motor is available, a wooden face- 
plate can be fastened onto the pulley, care 
being token to balance it, running at a 
speed of 800 revolutions per minute. A 
cap can be polished in about 30 seconds. 
Care must be taken to hold caps and nuts 
square and flat on the wheel. As each 
cap is finished the polished surface should 
be wiped with an oily rag or waste to pre- 
vent it from rusting. 

The tubes and headers being scaled, the 
A handy 
way of doing this is to cut out a wooden 
circle just large enough to fit inside the 
opening of the header, cut another 1% 


headers can now be polished. 


inches larger; on this place a piece of No. 
1 emery, place the smaller piece in the 
center of this and through the center bore 
Put a bolt through this 
long enough to project 2 inches, run a nut 
and washer down and clamp the two 
pieces together and file the end of the 
bolt so that it can be inserted into the 
chuck of a hand brace. A dozen revolu- 
tions or so in each tube opening on the 


a %-inch hole. 
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header will clean and polish. We are 
now ready to replace the caps. If a good 
tight job with no leaks is wanted, the fol- 
lowing method must be closely observed: 

First see that the dust is kept brushed 
off the headers, as the work progresses. 
Boiled linseed oil and a little graphite 
should be used on the caps and ground 
surfaces of the nuts. A little graphite on 
the bolt threads will be better than oil; 
the graphite can be brushed on the bolt 
while it is in the hands of the cleaner. In 
placing the caps on, two men can work 
to better advantage than one. Let one 
man brush off the cap and nut with graph 
ite and boiled oil, slip the bolt through 
the safety plate and cap, and screw on the 
nut about two threads. In this shape 
they should be handed to the man who is 
to place them in position. He should re 
ceive the plate in his left hand with the 
cap resting on the nut, catch the nut with 
the right hand and with the left lift the 
plate into the header. The plate should 
not lay crosswise in the header, but 
should lay with the contour of the header 
The plate being in position, screw up the 
nut hand tight and see that the cap rests 
evenly. Give it a slight twisting motion 
to make sure of seating it, and then 
tighten just enough to hold it in posi 
tion. In this manner the writer has put 
on 144 caps in two hours. After they are 
all on, tighten them up with a cap wrench 
with a handle about 2 feet 6 inches long, 
and only one man on the wrench. Right 
here it may be said that it does not re 
quire the strength of two men to make a 
tight joint, and it is an easy matter to 
split a cap by using too much muscle. It 
must be remembered that you are deal- 
ing with ground joints, with no packing 
to pull upon. 

After the caps and manhole plates are 
on, fill the hot water, and 
with a piece of chalk mark any caps that 
may leak. If no bad leaks are found, 
pump up a pressure of trom 50 to 100 
pounds, and inspect all caps and joints 
carefully. Mark all leaks, let the pres 
sure off and then on the leaky cap slack 
off the nut a little, but enough to 
loosen the cap; strike the cap and tap it 
sideways back and forth once or twice, 
or give it a slight twist, and then tighten 
it again. 
result in a tight joint and save the trou 
ble and waste of emptying the boiler. It 
must be remembered that one little piece 
of grit between the cap and the header 
will cause it to leak. Therefore, exercise 
ereat care while handling the caps and 
keep the oil pot and brush covered when 
they are not actually in use. When a 
boiler is allowed to remain in service with 


boiler with 


not 


This method in most cases will 


leaky caps, the action of the escaping 
water will groove both the cap and 
header. 


Trouble is sometimes experienced from 
leakage of the mud-drum nipples. If 
after re-rolling or expanding the nipple 
still leaks, it is safer to cut it out and re- 
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lace with a new one. A good many engi- 

ers are under the impression that the 
mud drum rests on the brickwork in the 
ack connection chamber. This, however, 

not the case, and the space varying 
from tI to 3 inches underneath should 
e cleaned out along with the rest 
of the ashes. When a mud drum shows 
signs of scale or rust on the outside, it 
hould be well scraped and given a coat 
f graphite paint or smokestack varnish, 
including the nipples. The writer is op- 
posed to the use of compounds to keep 
the scale off boilers, and advises engi- 
neers to get the scale-forming properties 
out of the feed water before it enters the 
hoiler. If, however, the proper appara- 
tus cannot be secured and a scale sol- 

ent is really required, have the water 
inalyzed so that the proper neutralizing 

gents can be employed. 

Cleaning boilers is not an ideal occupa- 
Study up the plant and see what 
can be done to keep the scale-forming 
matter from getting into the boiler. A 
good feed-water heater with a_ surface 
blow is a valuable asset, providing it is 
looked after. 


t10n. 





Hangers and Supports for Piping 
Systems 


By Wiu1aAM S. FIscHEerR 


Where it is required to suspend a line 
of piping from the floor or roof beams 
verhead, the hanger shown in Fig. 1 is 
best suited to the purpose, providing there 
is sufficient room (see dimension O) be- 
tween the under side of the beam and the 
‘enter of the pipe to accommodate the 
beam clamp, pipe clamp, turnbuckle and 
rods, as shown. It is a good plan to 
make the rods R with upset screw ends, 
making the area at the root of the thread 
greater than the area of the rod. The 
ipset ends, with round or square shanks, 
is desired, are furnished with the turn- 





fABLE 1. STANDARD I-BEAM CLAMPS. 
Dimensions. 
51ze 
Beam. 
A B Cc D 
3 23 3 4 1 
4 24 : ri 1} 
5 3 1 + 14 
6 33 1} 4 1} 
7 33 1} 4 2 
8 4 1} t 2% 
9 43 13 os 23 
10 43 1} : 24 
12 5 lk 3 23 
15 5k 2 3 2% 
1S 6 2h 4 3 
29 6} 24 3 3 


All dimensions in inches. See Fig. 1. 


uckles, if so specified when ordering. 
(Ine is to have a right-hand screw thread 
nd the other a left-hand thread, and 
when making up the hanger, they may be 
velded to the rods to suit the dimen- 
ion O, 

With this arrangement the rods extend 
r stretch evenly along their entire length, 
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whereas if the rod itself is threaded, the 
area at the root of the thread will neces- 
sarily be much less than the area of the 
rod. Consequently, all the extension oc- 
curs in the short length at the bottom of 
the threads, and the threaded portion 
breaks before the rod has even passed the 
elastic limit. 
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FIG. 3 


Many concerns, however, 


give out in the hanger. 


Table 2, in the column headed R. 


are fixed by the size of 
which the pipe is to be suspended. 
dimensions in Table 1 are for standard I- 
beams from 3 to 24 inches inclusive. 
other dimensions are determined by the 


prefer using 
the plain rods with threaded ends in place 
of the upset ends here shown, as the weld, 
if not carefully made, is the first point to 
If this method is 
preferred the rods should be at least % 
inch greater in diameter than shown in 


479 
The dimensions A, B, C and D, Fig. 1, 
I-beams from 
The 
All 


size and weight of piping to be suspended. 
The dimension P should equal the out- 
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FIG. 4 


side diameter of the pipe, valve or fitting 
to be clamped, according to the position 
of the clamp. For ordinary steam, ex- 
haust, air or vapor lines, the dimensions 
given in Table 2 are well on the safe side 
and For extra 
heavy cast-iron water mains and similar 
the should be 
increased according to the 


for strength stiffness. 


heavy pipe, dimensions 
slightly 
and weight of the piping used. 


Hangers should be spaced about 12 feet 


size 


apart, as a general rule, and where three 
or more fittings and 
placed close together in the line, one or 
two extra hangers should be used to pre 
vent sagging and to take the strain off the 
flanges and joints. 


heavy valves are 
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Fig. 2 is a side view of the beam clamp 


shown in Fig. 1, giving the dimensions 
of the eyebolt and drilling for bolt G. In 
Fig. 3 is shown another form of I-beam 
clamp. The disadvantage of this is, that 
it cannot be adjusted in the field as easily 
as the form shown in Fig. 1 in case of any 
variation in the width of.the flange A. 
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Size of Pipe. 


m Clamp. 


ize of Iron in 
Size of Iron in 
Pipe Clamp. 
Diameter of 
Rod. 
Size of Turn- 
buckle. 
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TABLE 2. STANDARD PIPE HANGERS. 
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Diameter Out- 
side of Eye- 
Bolt. 
Diameter of 
Hole for Bolt. 
Diameter of 
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All dimensions in inches. See Fig. 1. 





Owing to the short grip (dimension B) 
on beam clamps, for beams up to 6 inches 
in size, it is desirable to carry the clamp 
over the top of the I-beam, as shown by 
the dotted lines in Fig. 1. In some cases 
this may not be possible owing to the posi 
tion of the beams. 

Where there is insufficient head room 
for the type of hanger shown in Fig. 1, 
the hanger shown in Fig. 4 may be used. 
Here there are two rods and two beam 
clamps supporting the load, so that their 
proportions, as given in Table 2, may be 
reduced accordingly. The lower pipe sad- 
dle should be increased in thickness, how- 
ever, as there is a bending moment, 
YW X L, at its outer edge. The upper 
pipe bend is not absolutely necessary, as 
it plays no part in the support of the pipe 
and may be omitted or not according to 
the judgment of the designer. 

In Table 3 are given satisfactory dimen- 
sions for hangers of the type shown in 
Fig. 4. All the other dimensions not 
given in Table 3 are the same as Tables 1 
and 2. The rods R: should be threaded on 
the ends from 6 to 9 inches for conveni- 
ence in adjusting the of the 
piping. 

Fig. 5 shows a method very often 
adopted for clamping to a channel beam. 
The god R is welded to the flat piece di- 
rectly, above it. With this arrangement 
the total load is supported by the single 
clamp to the right. The bolt G is in 
single! shear, arid unless made of heavy 


positt yn 








FIG. 7 


iron, the clamp is liable to bend, causing 
a sag in the pipe line at this point. The 
arrangement shown in Fig. 6 is to be pre- 
ferred. The bolt is doubie shear, and the 
whole clamp is much more rigid than the 
one shown in Fig. 5. The clamp may be 
made in one piece, if preferred, as shown 
by the dotted lines. 


Wali 


¢ 








Slotted : 
Hole 





Wyte 


a form of pipe support 


shows 


Fig. 7 
which may be made up of wrought iron 
for one or more pipes where run above 
the floor line. This is made much easier 
and quicker than a casting, and in most 
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TABLE 3. PIPE HANGERS. 


Lower Pipe 
Saddle. 
Upper Pipe 
Bond. 
Diameter of 
Rod R, 


Size of Iron in 


| Size of Tron in 


| Beam Clamp. 


| Size of Iron in 
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cases answers the purpose equally as 
well. 
Fig. 8 is a wall bracket, made of 


wrought iron in one piece, to support 
small pipes. The hole for the bolt is 
slotted for ease in adjusting the piping 
when erecting. For heavy pipes the 
bracket should be made up of structural 





FIG. Q 


shapes, such as channel beams or angk 
irons riveted together. 

Fig. 9 is a cast-iron bracket and pip: 
roller, as ordinarily made to allow for any 
movement of the pipe due to expansion 
and contraction. 





Petroleum as a Fuel 


M. W. CAMPBELL 


By 


Many devices have been invented for 
the purpose of burning oil with more or 
less success. There seems to be a draw 
back somewhere to prevent its more gen- 
eral use as a fuel for steam boilers, but 
in the writer’s opinion there is no fuel 
equal to it, the most serious objection 
being its cost per gallon. The writer used 
fuel oil for which three cents per gallon 
in barrel lots was paid. This - charge 
brought the cost of fuel rather high, as 
compared with coal, and the object was to 
use a fuel that would be cheaper than 
coal. To burn this oil it was first neces 
sary to design an atomizer that would do 
the work perfectly, which took a good 
deal of experimenting. As equipment, 
there were a locomotive boiler, an upright 
boiler, a test furnace and a furnace for 
welding the ends of wrought-iron pipe, 
and to save the trouble of running to the 
drug store, a plentiful supply of linseed 
oil and lime water were kept on hand, as 
they were needed quite often. It 
be of interest to show a few of the differ- 
ent styles of burner that were tried. 

The burner shown in Fig. 1 was made 
of cast iron drilled and tapped to screw 
on a I-inch steam pipe, and the top was 
drilled and tapped for tips made of %- 
inch iron pipe. The burner would work 
all right for about 12 hours, when the 
tips would choke up so much that the 
burner had to be discarded. 

Then came No. 2 burner, which proved 
a little more efficient, but still had the 
objectionable point of choking up, and 
like “Maud,” refused to work just at the 


may 
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ritical moment. This burner was 
liscarded. Its base was similar to No. 1, 
he difference being in the tips, which 
vere of bunsen type and, like the other, 
vould carbonize. Burner No. 3 was a 
vood deal like No. 1, only no tips were 
ised. The top part of the base was faced 
ff and drilled full of ;';-inch holes. This 
roved worse others and in a 


soon 


than the 











ar 


FIG. I 


short ume cast aside. Then 
the adjustable burner shown in Fig. 2. 
(his one proved to be unsteady, wasteful 
t oil and so unsatisfactory that it was 
thrown away with the others. 
in the illustration, 4 


tlare 


Was Callie 


As shown 
A are adjusting or 
the flare 
discouraged, 


ring. 
work 


ring screws and B 
Becoming somewhat 
was started on a different style, and in a 
measure the results were somewhat more 
successful. This burner, Fig. 3, consisted 
of a heating coil, a burner and a dash or 
plate. The 
iairly good, but was more or 


letlecting burner proved 
dan 


gerous, as numerous explosions occurred 


less 


irom accumulations of oil in pockets of 
the fittings. These would filled 
with oil, which would be forced out sud- 


become 
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FIG. 5 


surner was so constructed that by plac- 
ng a lot of oily waste or wood around 
he coil 4, and lighting this fuel, steam 
vould be generated in the coil and used 

run the burner until enough steam was 
generated in the boiler for this purpose. 
Then valve B was closed and the steam 
valve was opened to supply steam from 


the boiler to run the burner. In addition 
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to the explosion of oil in this burner, the 


coils and straps would burn out fre- 
quently, and finding that it would not do, 
another was made and called the spray 
burner. This one was not a success for 
boilers, but proved an excellent burner 
for glory holes in and 
could undoubtedly be used to advantage in 


welding the ends of pipes for radiators. 


glass 


furnaces, 
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FIG. 2 
The burner was started in the same way 
and when in 
full blast, gave out an intense heat. 


as the one shown in Fig. 3, 


Finding that the burner shown in Fig. 
t would not answer for boiler purposes, 
another was made and was known by the 
name of “frog mouth.” This burner gave 
fairly good service, but also had its bad 
points, inasmuch as it would occasionally 
oil of burning it 
Two burners 


instead 
of 


explode the 


steadily. these were 
placed under a boiler that furnished steam 
for the purpose of hoisting ships up on 
All well until one 


two-masted was 


shipyard ways. went 


day when a schooner 
half-way up and one of the burners gave 
out; the remaining burner was just about 
able to hold the steam by hard forcing 
until the boat was up to its place. That 
settled the burner for this place. The burner 


is shown in Fig. 5. It 


Air \ 1\ 


Steam 


was set over the 


it 3 
= 
YQ 


Oil 


FIG. 6 


fire door, and an arch of brick was built 
out from the bridgewall. The flame from 
the burner was forced against the arch 
and passed off over the top and under the 


boiler. At B is shown the air inlet, A is 
the steam inlet and C the oil inlet. The 
burner used more oil than was _ really 


necessary for the amount of water evapo- 
rated, so the design of still another was 
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and after 


started, 


considerable: expense 
and experimenting, a burner was finally 
obtained which operated easily and eco- 
nomically and produced a steady and high 
heat. This burner, which is 
Fig. 6, decided the question of economy 
of oil over coal. Sixteen of them were 
put to work in a large factory in New 
York City and at several other places out- 


shown in 
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side of the city. In each place they gave 


perfect satisfaction. This was in 1887, 
and as far as the writer knows, they are 
still in use. 


It will be 
burners 


that in all of the 
an air inlet has been provided, 


noticed 


as it was found that the best way to burn 
fuel oil was to admit a proper amount of 
air into the burner with the oil. Then by 
properly the the 
steam, oil and air were thoroughly mixed 
together and left the burner in the form 
of a 
greenish-yellow flame of intense heat, far 
above that of any coal. 


locating steam tube, 


moist gas, which produced a clear 


Although the burner shown in Fig. 4 
was not much good for boiler work, it 


The 


had exceptional merit in glass works 
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Welding Furnace 
FIG. 7 


fire produced by it was of a whitish color 
and of such intensity it melted the brick 
lining out of a furnace for welding iron. 
The Fig. 7 the brick 
arch which was melted down. This was 
the final test made by the writer, as the 
board of fire underwriters at that time 
became a little nervous over the use of 
oil for this purpose in city buildings. 


arrows in show 
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An Exact Method of Slide Valve Design 


Use of the Valve Diagram and a Study of the Exact Relations between 
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Rotary and Reciprocating Motions as Plotted from Actual Values 





BY 


One year ago the writer was employed 
by a steam automobile company in the 
capacity of chief draftsman and designer. 
The company was new, and the machine 
on which work was being done was the 
first one built, hence, many new problems 
were encountered. The design of the en- 
gine was made especially difficult by the 
fact that the superintendent of the com- 
pany wished to avoid the use of a fly- 
wheel and counterweights. In order to 
accomplish this, and at the same time pro- 
duce an engine that would run without 
shock, it was found necessary to figure 
the valve and link motions very carefully, 
so as to balance the moving parts and 
steady the running of the engine by the 
distribution of the steam on the up and 
down strokes. Now that the machine is 
in successful operation, and the correct- 
ness of the methods employed has been 
put to the final test, the writer feels at 
liberty to make public the various prob- 
lems presented, together with their method 
of solution. 

The engine was of the vertical cross- 
compound marine type, rated at about 25 
horsepower. In the following discussion 
the various difficulties that were met with 
shall be first presented, and then the de- 
tail of how they were overcome. Before 
going into the question of the link motion 
at all, which is difficult and complex, it 
will be best first to design a slide valve 
operated directly by an eccentric, and not 
consider the problem of reversing the en- 
gine or of producing a variable cutoff. 

In a design of this kind there are two 
systems of mechanism to consider. The 
first is the piston, piston rod, connécting 
rod and crank—purpose, to change the re- 
ciprocating motion of the piston into the 
rotating motion of the crank shaft; the 
second is the eccentric, eccentric rod, 
valve rod and slide valve—purpose, to 
change the rotating motion of the crank 
shaft into the reciprocating or back-and- 
forth motion of the slide valve. The first 
of these will be spoken of hereafter as 
the “piston-crank” system, and the sec- 
ond as the “eccentric-valve” system of 
mechanism. 


ANGULARITY OF THE CONNECTING Rop 

In both of these systems we have a 
disturbing element which must be taken 
into account before any accurate work 
can be done. This is the effect of the 
angularity of the connecting rod in the 
piston-crank system, and of the eccentric 


FRANK 
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rod in the eccentric-valve system. This 
disturbing effect weuld be nothing if the 
rods were infinite in length, but practical 
considerations, especially in automobile 
work, tend to make these rods quite short, 
and the influence of their angularity be- 
comes very great. 

Referring to Fig. 1, A B is the center 
line along which the back-and-forth 
motion of the piston and crosshead takes 








FIG. I. PISTON-CRANK SYSTEM 
place. The circle represents the path of 
the crank pin, and the distance ac on line 
AB the path of the crosshead. When 
the crosshead end of the connecting rod 
is at point a on line 4A B, the crank-pin 
end is at point a’ on the circle; and, after 
the stroke has been completed, we have 
the two ends of the connecting rod at 
points c and c’, respectively. The travel 
of the crosshead ac and the diameter of 
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the crank-pin circle u'c’ are both equa 
to the length of the stroke of the engine 
and to each other. If we take the point 
half-way between points a and c on the 
path of the crosshead, we have located th« 
mid-point of the stroke, which mean: 
that when the crosshead arrives at thi 
point, the piston is just half-way betwee 
its upper and lower limits, but the cranl 
pin has 
position. 


not yet reached its centra 
Draw line MN at right angles to A! 
through the center O of the crank-pir 
Points am and n, where this line 
the circle, are just half-way 
between the upper and lower dead centers 
This is self-evident. Now consider the tri 
angle bon. It is a right triangle with it: 
base bo equal to the length of the con 
necting rod and with its hypotenuse b; 
greater than the length of the connecting 
rod. With b as a center and bo as 
radius, strike an arc cutting the crank-pin 
circle at the points b’. This is the position 
of the crank pin when the piston 


circle. 
intersects 


ant 


crosshead have traversed one-half th 
length of the stroke. The distance b’n o: 
b’m—the amount which the crank pi 


falls short of the central position betwee: 
the upper and lower dead centers—is ap 
proximately equal to the difference be 
tween the hypotenuse and the base of the 
triangle bon. 

When the connecting 
comparison with the crank, that is, whe 
the base of the triangle is long in com 
parison with the altitude, this differenc 
is very slight, but as the connecting roc 
decreases in length, the altitude becomes 
an important factor in the calculation, and 
the difference between the hypotenuse and 
the base of the triangle bon increases 
For example, in the case of a connecting 


rod is long u 


rod 734 inches long, and a length of 
stroke of 3% inches, we have a ratio of 
7-795 
3 se 2.2, 
3-59 


and angle @ is only equal tu 83% degrees 
It is also evident that it makes no diffe: 
ence whether the direction of rotation of 
the engine is “over” or “under,” the same 
angle «@ will be traversed in either cast 
during the first half of the actual dow: 
stroke of the piston, and the angle / 
during the second half of the down stroke 
Angle / 
the first half of the up stroke from ¢’ t 


will again be traversed during 
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, and angle @ during the second half of 
e up stroke from b’ to a’. 


ECCENTRIC-VALVE SYSTEM 


Let us now consider the problems pre 
ented by the slide valve and the eccen- 


luside of Cylinder 





a cn 











FIG, 2. ECCENTRIC-VALVE SYSTEM 


tric. The eccentric is often regarded as 
something difficult or mysterious, but such 
is not the case. It is nothing more nor 
less than a crank pin, enlarged for con- 
venience to a great size—greater, in fact, 
than the diameter of the crank circle. 

In Fig. 1 is shown the crank-pin circle 

c’, whose diameter is equal to the length 
t the stroke of the engine and whose 
radius is equal to the length of the crank 
f the engine from the center of the crank 
pin to the center of the crank shaft. In 
‘ig. 2 is shown the eccentric circle a” c”, 
vhose diameter is equal to the total travel of 
the valve and whose radius is equal to the 
throw of the eccentric, or to the distance 

o from the center of the eccentric to the 
enter of the crank shaft. The motion im- 
varted to the valve by the eccentric is iden- 
tical to that which would be given by a 
rank of length b” o rotating about the 
enter o. The enlargement of the crank pin 
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to the size of the eccentric does not in any 
way change the distance b” o or alter the 
principle involved. Distance ac on line A B 
the center line of motion of the valve— 
represents the path of the crosshead in the 
eccentric-valve system, and is equal to the 
travel of the valve. The figure is drawn 
with the valve in its central position, and 
in the section of the steam chest it may 
be seen that the valve completely covers 
the ports. In this position, steam is 
neither being admitted nor exhausted. The 
distance DS or H S’, by which the valve 
overlaps the steam edge of the port, is 
called the steam lap of the valve; and the 
distance E F or E’G, by which the valve 
overlaps the exhaust edge of the port, is 
called the exhaust lap of the valve. 
Now the 
rotated in the direction of the arrow. 


crank is 
The 


valve will be drawn down, and as soon as 


suppose eccentric 
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FIG. 3. ECCENTRIC-VALVE SYSTEM 

it has traversed a distance equal to DS, 
the upper steam port will be uncovered 
and admission will begin on the head end 
of the piston; as soon as it has traversed 
a distance equal to E’ G, the lower steam 
port will be opened to the exhaust and the 
steam will be liberated the crank 
end of the piston. This downward mo- 
tion of the valve will continue until b” 
has reached the lowest point of its travel, 


” 


c”. Here we have the maximum steam- 
port opening on the upper end, and the 
maximum exhaust opening on the lower 
end of the valve. As the eccentric rotates 
beyond c”, the valve begins to rise and 
these port openings decrease; then we 
have cutoff, or the beginning of expansion, 
on the upper end, and a closing of the 
exhaust opening, or the beginning of com- 
pression, on the lower end. As the rota- 


from 









483 





tion continues, the valve again crosses the 
central position, and then point H reaches 
S’ and admission begins on the crank end 
of the piston, and point F reaches E and 
the upper steam port is opened to the ex- 
haust and steam is liberated from the head 
end of the piston. The upward motion of 
the valve continues until b” has reached the 
highest point of its travel a”. 
have the maximum 


Here we 
steam-port opening 
on the lower end, and the maximum ex 
haust opening on the upper end of the 
valve. Farther rotation lowers the valve, 
decreases these port openings until cutoff 
occurs on the lower end, and the exhaust 
opening closes on the upper end; then 
central position is cnce more reached, and 
the eccentric has made one complete revo 
lution. 

During this revolution, admission, ex 
pansion, exhaust and compression have 
occurred on both sides of the piston, and 
it is evident that variations in these four 
events may be produced by giving mort 
or less steam or exhaust lap to the valve, 
but it yet remains to be shown how much 
this 


without encountering other difficulties. It 


variation can be produced in way 


has already been demonstrated that the 
relation between rotary and reciprocating 


motions in either the piston-crank or 
eccentric-valve systems depends upon the 
length of the rod connecting the crank 


pin to the crosshead. The most conven 
ent way of illustrating this relation for 
all points of the stroke is by means of a 
abscissas 


the 


curve, whose ordinates and 


represent degrees rotated by crank 


pin and inches traveled by the crosshead 
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lf the connecting rod is infinite in length, 
this relation will be shown by a perfect 
sine curve, but for practical conditions the 
falls below the curve, the 
amount of the difference varying directly 
with the shortness of the rod. In all fu 


curve sine 








434 
ture considerations the length of the 
stroke of the engine will be 6 inches, and 
the length of the connecting rod 15 inches ; 
the travel of the valve will be 1 inch and 
the length of the eccentric rod 1o inches. 
In Fig. 3 is shown the curve of the ec- 
centric-valve system. Here the rod is 10 
times the length of the stroke, and the 
curve is almost identical with the sine 
curve. It can be seen that the valve 
reaches central position, that is, it has 
traveled ' inch when the center of the 
eccentric has rotated 88 degrees. In Fig. 
4 is shown the curve of the piston-crank 


* 






Admission 
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stroke. In order to solve this problem 
exactly, a valve diagram will be made use 
of, which is entirely original, and which 
is adapted to be used with the curves in 
Figs. 3 and 4. 

Referring to Fig. 5, 4 B is the center 
line of motion of the crosshead in both 
piston-crank and eccentric-valve systems, 
and M N is drawn at right angles to 4 B. 
The large circle represents the path of the 
crank pin and the small circle the path 
of the center of the eccentric. Point a’ 
is the upper dead center and c’ is the 
lower dead center. The center of both 


4 
\ 
| Release on | 
M | N 
———} | _ Cut-oft 
@ x. 
B 
Downward Stroke Steam Lap 0.335" 
Admission 60% Exhaust Lap 0.005 
Expansion 30% Lead 000 
Exhaust 10% Ang. Advance 42 
’ Max, Steam 

Return Stroke Port Opening 0.165 
Exhaust 84.2% Valve Travel 1,000 

Compression 15.8% . 

FIG. 5. HEAD-END DIAGRAM 
system. Here the rod is only 2% times circles is the center of the crank shait, 


the length of the stroke and the curve 
falls appreciably below the sine curve. It 
can be seen that the piston reaches cen- 
tral position, that is, it has traveled one- 
half the length of the stroke, or 3 inches, 
when the center of the crank pin has ro- 
tated 84% degrees. 


DrVELOPING A H&AD-END VALVE DIAGRAM 


Now suppose the problem is given us to 
design the valve and its mechanism in 
such a way as to produce cutoff when the 
piston has completed 60 per cent. of its 


and the whole figure is a diagrammatic 
end view of the crank shaft. The arrow 
shows the direction of rotation, and the 
circles may be drawn to any convenient 
scale. 

As the stroke of the engine is 6 inches, 
60 per cent. of this is 3.6 inches. Re- 
ferring to the curve in Fig. 4, we find that 
a piston travel of 3.6 inches corresponds 
to a rotation of the crank. pin of approxi- 
mately 96 per cent. We will assume that 
the valve has no lead on the head end, 
and that the instant the crank pin reaches 
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point a’, the steam edge of the valve is in 
line with the edge of the port, that is, 
point d coincides with point S in Fig. 
While the crank shaft rotates 96 per cent., 
the eccentric must pull the valve dow: 
and increase this port opening to a maxi 
mum, and then push the valve up agai 
until cutoff occurs. Since the motion of 
the eccentric is symmetrical with respect 
to the center line 4 B, we simply divide 
96 degrees into tw equal parts of 48 de 
grees each and lay these off on the eccen- 
tric circle each side of point c”. When 
admission begins, that is, when the crank 
pin is on the upper dead center, the eccen 
tric is set 48 degrees above its lowest posi 
tion c”, which is 132 degrees ahead of the 
crank. This puts the eccentric 42 degrees 
ahead of the right-angle line MN, or in 
other words, the angle ot advance of the 
eccentric is 42 degrees. 

Now let us the necessary 
steam lap DS of the valve to produce 
this result. 


to 


determine 


Referring to Fig. 3, we find 
that the eccentric reaches central position 
when it has rotated 88 degrees around 
from point a”. The distance DS must be 
the amount the valve is pulled 
tween central position and the 
of admission. 


down be 
beginning 
Again referring to Fig. 3, 
we find that when the eccentric has turned 
132 degrees from a”, it has pulled the 
The central posi 
to 0.50 inch, hence the 
steam lap of the valwe, 


valve down 0.835 inch. 
tion corresponds 
distance D S, the 
= 0.435 inch. 
The next question that arises is, how 
much shall the 


pand before we open the exhaust ? 


we allow steam to ex 
This 
is a matter of opinion and will depend 
largely upon the work the engine is ex 
pected to do; but, in order to illustrate 
the method and complete the diagram for 
the head end, let us assume that releas: 
occurs at the completion of 90 per cent. 
of the stroke, or the piston has 
moved 5.4 inches, which corresponds to a 
rotation of the crank pin through an 
angle of 139 degrees, or 43 degrees beyond 
the point of cutoff. The exhaust lap of 
the valve must be of such an amount that 
the rotation of the eccentric through an 
angle of 43 degrees beyond the point of 
cutoff will produce release. 
that release must take 
eccentric has rotated 


when 


This means 


place when the 


48 + 43 = 91 


degrees beyond point c”, which is also 89 
By looking at the 
curve in Fig. 3, it is seen that 89 degrees 
corresponds to 0.505 inch measured from 
point a”. This means that the exhaust 
lap of the valve is negative, that is, when 
the valve is in central position the exhaust 
port is open 0.005 inch. 


degrees from point a”. 


This result is, of 
course, theoretical to a certain extent, but 
depends upon the assumption that release 
must occur at the completion of 90 per 
of the stroke. In practical design- 
ing it would doubtless be better to make 


the head-end exhaust lap of the valve, 


cent. 














22 
wee 


1908. 


September 


‘in Fig. 2, 
use release to occur a very little later. 
he above result, however, illustrates the 
‘curacy of the method, and it may be 


equal to zero, which would 


sily seen how’ great an error would 
ive been introduced if we had followed 

some other valve diagram which failed to 

take account of the angularity correction 
f either Fig. 3 or Fig. 4. 

The rotating eccentric will now pull the 
valve up until point a” is reached, where 
the exhaust port opening will be a maxi- 
mum. In traveling from the point of re- 
lease to point a”, the eccentric has turned 
through an angle of 89 degrees. Since 
the motion is symmetrical with respect to 
the center line, the eccentric will have to 
rotate through a farther angle of 89 de 
grees before the exhaust edge of the valve 
will close the port opening, and induce the 
beginning of compression in the cylinder. 
The period of exhaust has lasted through- 
out 


89 + 89 = 178 


degrees of the rotation of the crank shaft. 
On the crank-pin circle, 41 degrees of this 
is in the forward stroke, and 137 degrees 
is in the return stroke. Since there is no 
lead, compression must be taking place 
during the remainder of the return stroke, 
1 during the last 43 degrees. 


This 43 degrees corresponds to 0.95 
inch or to 15.8 per cent. of the return 
stroke. This looks large, but, in order to 
be sure that it is too large, it would be 
necessary to calculate the exact amount 
of steam remaining in the cylinder when 
compression begins, and then, knowing 
the clearance, figure the final pressure 
reached just before admission. If this is 
greater than the pressure in the steam 
chest, then there is too much compres 
This may be lessened by decreasing 
the exhaust lap, which will make release 
occur earlier and compression begin later. 
The period of compression cannot be les- 
sened without a corresponding reduction 
in the period of expansion. One condi- 
tion depends upon another, wherever a 
slide valve is used, and it is impossible to 
change any one of the four phases of ad- 
mission, expansion, exhaust, or compres- 
sion without changing one of the others. 

\nother way to look at it is this: The 
ingle of advance once being fixed, we 
have the following: Any change in the 
steam lap will change the end of com- 
pression, the beginning of admission, and 
the beginning of expansion; any change 
n the exhaust lap will change the end of 
expansion, the beginning of exhaust, and 
the beginning of compression. From this 
t appears that admission is altogether in- 
lependent of any change in the exhaust 
ap, and that the period of exhaust is inde- 

endent of any change in the steam lap; 

ut that a change in either the steam or 

xhaust lap of the valve will involve a 

hange in both the periods of expansion 

nd compression. Our head-end diagram 
now completed and we have: Down 


sion. 
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ward stroke—admission 60 per cent., ex- 
pansion 30 per cent., exhaust 10 per cent. ; 
return stroke—exhaust 84.2 per cent., and 
compression 15.8 per cent. The steam lap 
of the valve is equal to 0.335 inch, and the 
exhaust lap is equal to —0.005 inch. The 
angle of advance of the eccentric is 42 
degrees, and the maximum steam port 
opening is 0.165 inch. 


DISTRIBUTION OF STEAM ON CRANK END 


It now remains for us to work out the 
diagram for the distribution of steam on 








degrees as before during the period of 


admission. Now let us see What this 
really means. Referring to Fig. 4, we 
must now read the curve from the other 


end. We find that the point on the curve 
corresponding to 96 degrees rotated from 
the lower dead center also shows that the 
piston has traveled 3.03 inches during this 
time, which is 50.5 per cent. of the stroke 
instead of 60 per cent. 
illustration of the effect of disregarding 
the angularity of the rod. We have as 
vet done nothing to correct for it, and, in 
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FIG. 6. CRANK-END DIAGRAM 
the crank end of the piston, so that the consequence, there 1s difference of 
impulse of the up stroke of the engine nearly 20 per cent. in the amount of 


shall be equal to that of the down stroke. 
This is an important consideration, for 
we are not permitted to use either fly- 
wheel or counterweights, but must obtain 
all of our balance by an equal distribution 
of steam. The angle of advance is already 
fixed, and, when the crank pin is on the 
lower dead center c’, Fig. 6, and is about 
to begin the upward stroke, the eccentric 
is 132 degrees in advance of it. or 48 de 
grees below point a”. If there is no lead, 
this will allow the crank pin to turn 96 


steam admitted. There is only one way 
to compensate for this, and that is to re 
duce the steam lap on the lower end of 
the valve, but the position of the eccen 
from 


lead. 


need on 


tric is fixed, so whatever we remove 
the will 
Lead, however, is just what we 
the lower end to cushion the 


valve represent so much 
weight of 
We could 


wccomplish 


the unbalanced moving parts 
resort to high compression. to 
this result, but the use 
to kill 


ol lead gives us a 


*hance two birds with one stone. 
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We must, of course, use judgment in re- 
gard to the greatest amount of lead we 
dare give the engine, and this will de- 
pend to a certain extent upon the pro- 
posed speed of operation. The greater the 
speed, the more lead we can use and vice 
versa. This matter, however, will have to 
be taken up afterward and considered in 
relation to its effect upon the steady run- 
ning of the engine, and if its importance 
is great enough to warrant a slight change 
in the crank-end diagram—with a reduc- 
tion of the strength of the upward impulse 
—well and good, the change will have to 
be made, but the designer will have the 
satisfaction of knowing that he has taken 
everything into account, and he will be in 
a position to study intelligently the re- 
sults of his design in the first practical 
test of the engine. From the knowledge 
thus obtained, he will be able to decide 
just what is needed to reach the perfec- 
tion of design possible with the slide 
valve. 

Sixty per cent. of the stroke, or 3.6 
inches upward travel of the piston from the 
lower dead center, corresponds to a rota- 
tion of the crank pin through 107 degrees 
beyond the point c’. When the crank pin 
is at point c’, the eccentric is 48 degrees 
below a”. In order that cutoff may occur 
after a rotation of 107 degrees, the steam 
lap will have to be such that a rotation 
of the eccentric of 


107 — 48 = 59 


degrees beyond point a” will push the 
valve down far enough to close the steam- 
port opening. 

By referring to Fig. 3, we find that 590 
degrees corresponds to 0.25 inch travel, 
that is, the valve has moved down 0.25 
in order to reach the edge of the port. 
The amount of the steam lap will be the 
farther distance that must be traveled by 
the valve in reaching the central position. 
This is 

0.5 — 0.25 = 0.25 


inch. It will also be observed that the 
steam port opens while the crank pin still 
lacks 11 degrees of having reached point 
c’. The amount of this lead may be read 
from the curve of Fig. 3, thus: During 
the 11 degrees, from 121 to 132 degrees, 
measuring upward from point c”, the 
valve lifts 0.08 inch, which is the amount 
of lead, or opening of the steam port, 
when the crank pin is on dead center. 
This lead is not very great, and its effect 
in retarding the motion of the engine is 
less than would be expected, for, it may 
be seen by referring to Fig. 4, that the 
last 11 degrees through which the crank 
pin turns represents only about 1/20 inch 
actual travel of the piston. It is only 
through this small distance that the force 
of the live steam tends to retard the mo- 
tion of the engine, and, even then, the 
crank pin is so near dead center that most 
of the force of the steam is resolved into 
a pressure on the crank-shaft bearings. 

From this it is evident that the lead 








is not great enough to be an objectionable 
factor in the design, and we shall let it 
remain as it is. On the head-end diagram 
we allowed 30 per cent. of the working 
stroke for expansion, and we shall do the 
same on the lower side of the piston 
unless we mect with some unforseen diffi- 
culty. From Fig. 4 we find that the angle 
corresponding to a completion of go per 
cent., or 5.4 inches, of the up stroke = 146 
degrees. This will be the angular dis- 
tance from c’ to the point of release; but 
the distance to the point of cutoff is 107 
degrees, hence there is an angular differ- 
ence of 39 degrees between cutoff and re- 
lease. Cutoff occurs when the eccentric is 
59 degrees below point a”. The position 
of the eccentric at release will, of course, 
be 39 degrees farther than this, or 


59 + 39 = 98 

degrees from point a”. This 98 degrees 
corresponds to 0.585 inch, which is the 
distance that the valve has had to drop 
in order to open the lower steam port to 
the exhaust. At central position the valve 
must have still lapped over the edge of 
the port an amount equal to the excess of 
0.585 inch over half the travel of the 
valve, which is equal to 0.085 inch. In 
other words, the crank-end exhaust lap 
is 0.085 inch. 

By following the crank-end valve dia- 
gram in Fig. 6, we next determine the 
point of the beginning of compression, 
which is definite, now that the dimensions 
of the valve are determined. At point of 
release the eccentric has turned 98 degrees 
beyond point a”. During exhaust it must 
rotate to c” through 82 degrees, where the 
exhaust opening will be a maximum, and 
then up again, through another 82 degrees 
before the exhaust opening can be closed. 
We have before determined that the steam 
port will open when the eccentric is at an 
angular distance of 121 degrees above 
point c’’, hence there remains 


121 — 82 = 39 
Gegrees for compression. 

Working these values out in percentages 
of the stroke we obtain for the crank-end 
diagram: Upward stroke—admission 60 
per cent., expansion 30 per cent., exhaust 
10 per cent.; return stroke—exhaust 85.5 
per cent., compression 13.5 per cent., ad- 
mission I per cent. The steam lap of the 
valve is equal to 0.25 inch, and the ex- 
haust lap is equal to 0.085 inch. By com- 
paring these values with those of the 
head-end diagram, it will be seen that we 
have almost identical conditions on either 
side of the piston. This has been brought 
about by decreasing the steam lap, and in- 
creasing the exhaust lap on the lower end 
of the valve, to compensate for the varia- 
tion produced by the angularity of the 
connecting and eccentric rods. There has 
been no difficulty in doing this, and with 
the curves once plotted, it will be found 
that this diagram can be worked out quite 
rapidly. The points for°the curves in 
Fig. 3 and Fig. 4 may be found graphically 


POWER AND THE ENGINEER. 






September 22, 1908 





by laying out a diagram similar to Fig. 1, 
to a large scale, and determining the 
travel of the crosshead on line ac for 
every 30 degrees rotation of the crank pin 
from a’ to c’. 

If it is desired to figure the valve dia- 
gram to a still finer point, theoretical 
cards might be drawn for each end of 
the cylinder, and then the mean effective 
pressure on the crank-end card increased 
just enough to make up for the loss of 
area occasioned by the piston rod. This 
is a small matter, however, and goes be 
yond what would seem to be the practical 
limitations of accuracy in design. 

The object of the article has now beer 
attained. The use of the valve diagram 
and the curves has been illustrated and 
these tell the exact relations between the 
rotary and reciprocating motions in the 
piston-crank and eccentric-valve systems. 
The design has been simple, and has 
offered no particular difficulties, because 
the limitations of the slide valve have 
been observed. If an attempt had been 
made to obtain cutoff at 20 per cent. of 
the stroke, followed by, say, 50 per cent 
expansion, difficulties would have been 
encountered at once in the way of re 
stricted port openings and enormous com. 
pression. 





Air Chamber Pumps 


By Peter VAN Brock 





A short filler forming the basis of the 
following observations appeared in the 
July 14 issue, page 59. I have had twenty 
two years’ experience with pumps and 
have always found that when a long pipe 
delivers water to a pump, especially when 
the greater length of the pipe is horizon 
tal, it puts more water into the pump than 
the recession of the plunger left space for. 
because water, being practically incom 
pressible, cannot be suddenly arrested, like 
steam orair. I have always repudiated the 
term “suction,” there being no such con 
dition in any pump. 

What takes place when a plunger or 
piston is drawn back, preliminary to push 
ing in the opposite direction, is that a par 
tial vacuum is made in the pump, and the 
external atmosphere, or some other pres 
sure, forces the water in the pipe to move 
ahead and fill the unoccupied space, ther 
the plunger helps to force the entering 
water through another pipe into the boiler 
or tank. 

Now, if you have a slide or piston 
valve on your pump (a very common ar 
rangement), you must have an air cham 
ber; but if you have only the common 
lift and drop valves, you do not need it. 
for the energy stored in the water by the 
outside pressure forces that water past 
the pump-check valve into the space pre 
pared to receive it. 
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Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE 


Hydraulic Turbine Wear and 


Corrosioa 





| have read with interest the article on 
page 180 of the August 4 issue, on the 
subject of the “Wear of Water Wheel 
Blades.” 

It does not appear that a satisfactory 
explanation of this corrosion has been 
evolved. The wear which takes place on 
these blades, and as is shown in Figs. 10 
and II on page 181, certainly can hardly 
be due to the mechanical action of water. 
Many examples of this erosion have come 
to the writer’s attention, and the follow- 
ing explanation has suggested itself as 
igreeing with many of the results noted: 

Due to imperfect design and varying 
conditions, there is a tendency to form a 
vacuum at certain parts of the water 


PAY 


FOR USEFUL 


nite proof regarding the cause of this 
corrosion would be of very great interest 
and should not be difficult. 
Davin B. RuSHMORE. 
Schenectady, N. Y. 





Shavings Bin Blew Up 





The article concerning forced draft, 
page 881 of the June 2 number, does not 
describe a new idea, as I witnessed a simi- 
lar device in 1873 or 1874. A battery of 
boilers supplying steam for a large wagon 
factory were being fired with refuse, 
mostly hardwood shavings, and which 
were delivered to a large room having a 
sliding door directly in front of each 
boiler which, by means of a couple of 
weights, were easily raised to permit the 
fireman to pull out as many shavings as 


























wheel. This vacuum brings out of the required, after which the doors were 
water the air which has been contained closed. 
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IMPROVED BOILER SETTING 


n it. Air which has been bubbled through 
water, or rather the oxygen in the air 
vhich has been passed through water, is 
1ot in the ordinary condition but is for 

short time a conductor of electricity, 
ndicating that the oxygen is in the nas- 
‘ent state. For a short time, then, this 
yxygen is an active chemical agent and 
vill attack surfaces with which it comes 

contact. The erosion which is formed 

sand in the water and which is best 
en in the nozzles and buckets of im- 
uilse wheels, has quite a different ap- 
pearance from that which is formed by 
chemical action. In some _ installations 
here have been indications of the corrosion 
eing due to electrolytic action. A defi- 






To obtain the benefit of the air pres- 
sure in the bin, a 10-inch pipe was put 
into the wall facing the boilers and car- 
ried down and opened into the ash-pit, 
thereby giving a splendid draft and also 
carrying all the fine dust along and con- 
suming it. 

I was machinist for the plant and was 
so placed that I could look out of a win- 
dow directly over the boiler room. I was 
greatly surprised one day to see the roof 
of the engine room, boiler room and 
shaving room go up by the window and 
drop back, with steam, ashes and wreck- 
age of various kinds flying about. Boiler 
“busted”? No. The shavings bin had 
blown up; that was all. As soon as pos- 
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sible all hands commenced to hunt for 
the fireman, who was found buried under 
the wreckage, but alive and not seriously 
injured. This is what happened: He fired 
No. 1 boiler filling the furnace full of 
shavings and closed the door. A gas ex- 
plosion blew the door open; the fireman 
kicked it shut again, and another gas ex- 
plosion occurred, but in the shaving bin. 

Moral: Don’t have any connection by 
piping, or other device, between the fur 
nace and the shaving bin, as fire and the 
fine dust mixed with air will not 
agree any better than two strange cats up 
a dark alley. 


when 
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HERRMANCE. 
Hot Springs, Ark. 


Improved Boiler Setting 





While having some spare time, my 
thoughts turned to the old horizontal 
“Sy 
| ~ 
) 
f 
Clean Out 
Door 4 — 
4 ; 
\-b 
tubular boiler, and | think I[ have hit 
upon a good idea. The accompanying 
sketch will explain itself. In the first 


place, I believe this form of boiler setting 
for the following 
The circulation ought to be bet- 


will be more efficient 
reasons: 
ter; the front combustion chamber ought 
to burn a great deal more of the waste 
gases, due to the flame striking the fire- 
brick; in other words, acting like a dutch 
oven. Other features are the short fur- 
nace, enabling the fireman to clean fires 
quickly, and the light fire traps that can 
be used; also, it is adapted for use in low 
basements, as the breeching is under the 
boiler. 

I have no doubt that there might be 





jks 





some improvement, but as I have never 
seen anything like it, | send it for criti- 
cism. 

Dan WHEELER. 
Mobile, Ala. 





A Turbo Generator Experience 


The writer recently had an unusual ex- 
perience with a steam turbo-generator set. 
It was a 500-kilowatt three-phase 60-cycle 
outfit, made by the Westinghouse people 
and erected in a lighting plant in a neigh- 
boring city. The writer was superinten- 


of the plant and looked after the 


installation of this unit. 


dent 


The machine was started and had been 
in service about two weeks, up to which 
time it was apparently all right and had 
than about one- 
Without warning, one after- 


not received 


third load. 


vet more 


Groove in Coil 





Laminated 


Core 





A Groove in Shaft 
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two weeks and was all right as long as 
light loads only were demanded. 
W. N. ZurRFLUH. 
Dayton, O. 





Condenser or .Heater? 


In reply to Markham & Co.’s question, 
page 153 of the July 28 issue, about in- 
stalling a heater between their engine and 
jet condenser, I will give my experience 
along that line. 

About a year ago our firm 
install a new 500 horsepower 
pound engine, and I was to install it. 

As the combined horsepower of the 
cngines we had at that time was less than 
500 horsepower, it was necessary to put 
in an entire new exhaust line and conse- 
quently a new heater. 

When it came to the heater my past 


decided to 
cross-com- 


Bearing 
am 
{ } 


Wire hibbou 
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noon, the dynamo end went out of busi- 
ness and refused to generate. The switch- 
board connections were found to be O. K., 
so we traced the lines up to the windings 
of the 
there was a break in the lead to the field 
winding, which is a wire ribbon laid in a 
the shaft and then carried in 
cut into the laminated 
core of the rotor, as shown in Fig. 1. 


machine, where it was found that 


groove in 
another groove 
(insulated, of course) had 
been bent at right angles, at the point A, 
to make the turn, but the workman had 
carelessly after the 
When the cover 
to the groove was inserted the part which 


This ribbon 


made it too short. 


manner shown in Fig. 2. 


1 was driven in with a 
mallet, and as there was not room enough 
to drive it flush, as the copper ribbon was 
in the corner, it cut through it, leaving a 
few strands of connecting. This 
was the reason the machine generated for 


covered the point 


wire 


experience with the layout we were using 
then taught that ran con- 
densing our feed water was not near the 
temperature it should have been, as only 


me when we 


the exhaust steam from the air pump and 
boiler-feed pump exhausted into it. 

So | began to look around and see if 
there were any reasons why I could not 
install the new heater between the engine 
and condenser. I brought it up before the 
local N. A. S. E,, and all agreed that it 
could be done. 

On account of the heater being below 
the level of the floor (it being in a base- 
ment), it became a problem of how to get 
rid of the condensed steam in the heater 
and not destroy the vacuum. 

Quite a number of the boys gave their 
solution of it, but they all required the 
use of more or less extra apparatus, and 
that was something I wanted to avoid. 

\fter looking different 


over the 


cata- 
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the manufacturers of 
heaters, I found one that I believed would 
fill the bill. 

This heater is horizontal, and has the 
bottom of exhaust openings in line with 
the bottom of the heater and by tipping 
the heater slightly toward the condenser, 
the water flows into the condenser. 

This has proved to be perfectly satisfac- 
tory. We have a jet condenser and can 
get a vacuum of 24 inches and our feed 
water heated to 210 degrees 


ae 


logs sent me by 


SHRODE. 
Hopkinsville, Ky. 





Country Power Station Experiences 


While chief engineer of a large street 
railway station near Boston, I was desir 
ous of getting into the country on account 
of my health. Being asked by the pro- 
moters of the electric-light company of 
the town of A to accept the position of 
chief engineer of their new plant, and 
being made a good offer, I accepted. I 
accordingly moved there with my family, 
and thereby hangs a tale. 

By agreement I was to take charge of 
the station on the first of November, when 
it would be ready to operate. I reached 
the town October 1 and began to get ac- 
quainted. Just about that time the direc- 
tors had decided to locate the station some 
1100 feet from the dam, giving a 54-foot 
head of water on the wheel. I found that 
there was a division of opinion among the 
directors, and that they had been since 
July in coming to an agreement where 
the building should be located. When the 
superintendent informed me that the plant 
would be ready to operate by November 1 
sure, I told him he had got quite a stunt 
on his hands. 

The station was 40 by 60 feet, 20 feet 
to the eaves, and was to have a slate roof. 
They had bought a 15-inch horizontal twin 
water wheel, with two draft tubes. The 
last of October the superintendent told 
me he would need an assistant and that I 
would go on salary November 1. I began 
to think there was “a nigger in the wood 
pile.” as I found that the superintendent 
could not read a blueprint or follow the 
engine-builder’s instructions. 

I told him such work was out of my 
line, but that I would do my best. I was 
on the job bright and early Monday morn- 
ing, but no superintendent showed up. I 
went over the work and got a general 
idea of what was being done and looked 
over the plans. I discovered that the 
mason was carrying the foundation for 
the wheel higher than the specifications 
called for. The mason said it was the 
superintendent’s orders. I stopped that 
part of,the work, and the next day the 
superintendent said the reason for going 
higher was on account of a ledge in the 
wheel-pit he had not blasted out, but that 
it could be done after the foundations 
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He also informed me that 
would be away most of the time to 
1k after his own affairs, but would come 
ver occasionally and advise me. I found 
it later that he had been running a saw- 
nd grist-mill before he tackled this last 
job. A day or two later he came around 
see me. I was taking measurements 
with a steel tape at the time, as I wished 
verify the measurements. He informed 
me that there was a 100-foot linen tape 
in the desk which was good enough. The 
foundation proved to be out of square, 
nd 10 inches longer on one side than the 
ther. The superintendent said that it 
would make no difference, as the foun- 
dation was wide enough to “come and go 
on.” and fortunately it was. »When the 
plans for the building came | asked the 
superintendent if he had brick enough. 
(They had torn down an 
old chimney.) However, I had to buy 
36.000 more. The outside was built of 
new brick and the inside of old. About 
that time the directors came to inspect 
things. They asked me why the specifica- 
tions were not followed with regard to 
the wheel foundations. I referred them 
io the superintendent, who happened to be 
They went to the office and had a 
with the result that the 
superintendent went back to the sawmill. 

and | took his place. 

My first move was to hire a first-class 
boss mason, as I had to build the dam 
over, erect piers for the penstock, which 
1100 feet long and 40 inches in 
diameter. A gang was put on and the 
dam and piers finished by the second week 


ere finished. 


He said yes. 


there. 
consultation, 


was 


in December. 

The station was built by contract. I 
also put a gang at work setting poles, 300 
being set in three weeks, and the main 
feed wires strung. The middle of De- 
cember wound the work up until the fol- 
lowing spring, which is another story. 

Ermer FE. WYINc. 

Pittsfield, Mass. 

Oil in Boilers 

In the Aug. 4 issue, Sinclair Worth de- 
scribes how oil got into his boilers by us 
ing oil in the step bearing of a Curtis 


turbine. I have also seen oil pass to the 
boilers from a leaky bearing and insu? 
ficient “seal.” 

On a 500-kilowatt machine it was the 


istom of a certain engineer to partially 
open a valve on a 14-inch line to the pack- 
ing rings, and adjust the “seal” by means 

the usual three-way cock. More “sea!” 
Was required on a light, than on a heavy 
load, and failure to readjust it when the 
id lightened, resulted in an impairment 
the vacuum, and incidentally all oil 
ikage around the shaft would be drawn 

I have considerable oil 
through to the hot well, and some to the 

tlers in this 


seen pass 
manner. 


Zz. © 


RICHARDS 


ramingham, Mass. 
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A Homemade Oil Filter 


In a plant where I used to work we 
made a tank 30 inches high and 20 inches 
in diameter, with a ring of 3/16-inch wire 
bound in at the top to give stiffness. We 
then put in a common plug faucet, with 
lever handle, about 2 inches from the bot- 
tom and another like it 20 inches from 
the bottom. Next oil re- 
ceiver and filter chamber, of thte shape 
shown in the sketch herewith, with a 2- 
inch tube running to within 14 inches of 
the bottom of tank. We soldered 
in a piece of 40-mesh wire screen and on 
top of this we placed a layer of picked 
cotton waste. Above this we fitted a 
sheet of galvanized iron pierced with 
small holes not quite 1/16 inch in diame- 
ter. We then got two yards of cheese- 
cloth, doubled it, lined the entire remain- 


we made an 


main 
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A HOMEMADE OIL FILTER 


ing space, fastened the edges over the top 
and filled the chamber to within 3 inches 
of the top with fine sawdust. On top of 
all we placed another perforated plate, as 
shown. By placing the second part into 
the first, the filter was ready to set to 
work. 

We put in water, up to within 2 inches 
of the upper faucet, and then the oil. The 
sawdust caught all the lint and fine waste 
matter that collected in the drip pans dur- 
ing the day. The waste in the 
chamber in turn caught any stray par- 
ticles of sawdust that might accidentally 
get through the cheesecloth. After pass- 
ing through the waste, the oil was forced 
by the pressure from the top down 
through the tube and, escaping at the bot- 
tom, it floated to the top of the water and 
was freed of all particles of grit during 
the passage. 

Before we made the filter we were using 


lower 
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60 gallons of oil, that cost 50 
gallon, every month. After the 
put in operation we used onl) 
of fresh oil every month. 


W. E. 


cents per 
filter was 


10 gallons 


CHANDLER. 
Groton, Mass. 


A Case of Bad Valve Setting 


In answer to E. A. Stauffer’s request, on 
Aug. I1 


make 


Page 234, of the issue, I would 
that 


the eccentric of the engine 


suggest he an adjustment to 


from which 
he took those diagrams, as they show the 
valve to be working late all around. 
Inasmuch as Mr. Stauffer 
whether the piston valve mentioned is of 
the outside-take 
whether there is a 


fails to state 
inside- or type, or 
rocker arm or 
it is difficult to 
tell him just which way to move the ec 


cross 


over in the valve gearing; 


centric, but whatever the type may be, the 
eccentric must be moved so as to give an 
earlier admissicn, which, of course, will 
give an earlier cut-off, release and com 
pression. 

If he will then take more diagrams, he 
will find an improvement. 

A. C. Browne. 

New York City. 


Worn Crank Pins 


I noticed an article in the July 14 
issue by M. Eastman on “Worn Crank 
Pins.” I think Mr. Eastman has the 


wrong idea of the real cause of the crank 
pins wearing on one side. I have never 
seen or heard of a crank pin being ma- 
terially worn on more than one side. 

An engineer told that 
only had one 


me an engine 
end. I was 
thought so. 
have seen quite a 
number of crank pins badly worn and all 
of them were invariably worn on one side 


power on 
amazed, and asked why he 


His reply was: “I 


only.” 

I explained that on the forward stroke 
of the piston, the pressure and consequent 
friction and wear were only on one side 
of the pin, but that he should not lose 
sight of the fact that the crank pin turned 
half over with the first stroke of the en- 
gine, and the side that received the thrust 
of the steam through the rod and brass 
was on the opposite side to receive the 
pull of the backward stroke. The pres- 
sure gradually diminishes as the rod goes 
forward and the pin turns over, with a 
consequent diminishing of the wear on the 
pin from maximum at the start to noth- 
ing, or zero, at the end of the stroke; so 
that there is practically no wear on the 
side of the pin next to the center of the 
crank shaft, for never either 
“push” or “pull” from the rod at this 
point. 


there is 


R. S. Livrncston. 
Deweyville, Texas. 
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Diversified Uses of Centrifugal 
Pumps 


In the September 1 number, in my paper 
on centrifugal pumps, there occurs a sen- 
tence on page 377 which I would like 
to correct. The sentence is as follows: 

“It may be noted that for the same lift 
a multi-stage pump is more efficient than 
a single-stage pump.” 

Of course. there are many conditions 
where this statement is obviously wrong, 
and I would certainly expect exception to 
be taken to the general terms indicated in 
this sentence. There are many cases 
where single-stage pumps are far more 
efficient than multi-stage pumps and vice 
versa. 

The things to consider in connection 
with the adaptability of one-stage pumps 
as against two or more stages are the head 
and the speed. The latter frequently gov- 
erns, especially with direct-connected 
pumps where limitations are due to the 
motor, engine, turbine, or other driver. 

Then, again, with carefully considered 
work, the losses in single- and multi-stage 
pumps are compared, with high-speed sin- 
gle-stage pumps the safe peripheral velo- 
cities and impeller friction as against 
bushing-ring losses and friction between 
stages in multi-stage designs. 

E. F. Dory. 
Camden, N. J. 





“How Much Bluff Is Justifiable >” 





Under this heading, I have noticed an 
editorial and several contributions in re- 
cent issues of Power AND THE ENGINEER. 

It is my opinion that “bluff” is not jus- 
tifiable at all, nor should it be possible for 
a man to secure a position on a “bluff.” 
It would be a sad commentary on the in- 
telligence of employers as a class, if we 
assume that they will allow anyone to 
dupe them into giving employment to in- 
competents. I find that to secure a posi- 
tion that is worth having, it is necessary to 
do more than go to the manager and 
state that you are an engineer, mechanic 
or something else. To assume that the 
statement of a probable stranger would 
be accepted without evidence to support 
it is an assumption of ignorance on the 
part of employers or their agents that is 
hardly warranted. 

No employer has the right, morally, to 
place an inexperienced person in charge 
of equipment that may, through his inex- 
perience or ignorance, become a menace 
or positive danger to himself or others, 
and no man has the right to ask for a 
position which he knows he has not be- 
come competent to fill. It is true that in 
some unimportant plants we find persons 
in charge of engine and boiler rooms who 
are absolutely incompetent and have 


nothing to recommend them but the low 





wages that they are willing to accept for 
their services. 

I remember 
called upon to visit a neighboring plant 
in order to “straighten out” their com- 


some years ago being 


pound-condensing engine. They were 
having trouble with the cut-off on the 
low-pressure cylinder, and could not get 
the receiver pressure where they desired 
to carry it. I had advised them to carry 
about 15 pounds receiver pressure, as, with 
the load they were pulling, the expansion 
was well equalized in each cylinder when 
operating with that pressure in the re- 
ceiver. When I arrived I found the low- 
pressure cylinder taking steam full stroke, 
and the receiver pressure gage standing 
at 20 pounds. I thought I had the 
trouble located, but for pastime I applied 
the indicator, and obtained a diagram on 
which the admission or steam line was 
below the atmospheric line, so that with 
the receiver gage showing 20 pounds, we 
had five pounds less than nothing, and 
were carrying a partial vacuum in the 
receiver. It is hardly necessary to say 
that the men in the fire room were having 
no “snap” to hold up the pressure. 

The cause,of the trouble was this: The 
cheap engineer who had run on a “bluff” 
and who at best never promised to be 
more than a ‘bluff,” had gone into the en- 
gine room to start on Monday morning, 
and forgot to raise the dash-pot plunger 
on the lew-pressure cylinder or open the 
proper valve, and as he had the high-pres- 
sure valves set with insufficient lap, when 
he turned steam into the high-pressure 
cylinder, it blew through into the receiver, 
and as there was no open outlet from the 
receiver the pressure was probably raised 
to that of the boiler or near it. When the 
relief valve on the receiver popped—it had 
evidently been sticking—if scattered dirt, 
grease and other substances all over the 
room. 

There was no stop for the index of 
the receiver gage to impinge upon, so it 
was turned as far as the pressure would 
move it, which about three times 
around. This distorted the spring so that 
the index indicated 20 pounds too high. 
The impossibility of getting the receiver 
pressure normal by the gage is apparent. 
Yet this engineer had lengthened the low- 
cut-off until the low-pressure 
cylinder was taking steam to the limit, and 
the condenser was doing extra duty. 

Now is there any excuse for the em- 
ployee who is so ignorant or inexper- 
ienced that he does not understand the 
A. B. C’s of the work of an engineer 
seeking to place himself in a _ position 
where the knowledge and experience of 
an engineer are absolutely essential to 
safety, as well as economy? And what 
can be said in defense of employers who 
spend good money to install economical 
equipment, and then butcher the whole 
proposition by placing it in charge of an 
incompetent person? The experience here 
narrated is but one of many that I could 


was 


pressure 
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give to indicate the folly of an employee 
seeking to place himself where he does no 
belong, or an employer risking destruction 
of property and life by endeavoring tc 
save a few cents a day on an engineer’: 
salary. 

I know, however, that there are mer 
who will learn more in a year than others 
will in five. If the one-year man is o 
that type, and knows it, and decides tc 
seek a position corresponding to his capa 
bilities, then I say success attend him. 
I know that there are men of that typ: 
but they are a “scarce article.” Mer 
who can weigh themselves and give cor 
rect weight and a “square deal” to others 
are not plentiful. But when we find one 
of them dnd he forces his way to the 
front, he is no “bluffer,” but a rare type 
of the “real thing.” May his tribe in 
crease. 

WILLIAM WESTERFIELD. 

Lincoln, Neb. 


I know of several cases where respon 
sible positions have been offered to men 
who did not expect them. The first hap 
pened several years ago. A young ma 
chinist heard of an electric road being 
built on the Pacific coast and wrote for 
a position as engineer. He had run a 
simple engine or two, but knew nothing 
of condensing engines, nor had he ever 
set a Corliss valve. 

He was offered the master mechanic 
and chief engineer job, and after studying 
it over for a week, accepted. When he 
got out there and found compound en- 
gines and jet condensers he was up 
against it, but he didn’t lose his nerve 
He was only 22, but he took hold and 
made a go of it and stayed with the com 
pany six years or more, when he was 
offered a position as chief engineer in a 
new plant in Arizona with a raise in sal- 
ary, where he is still chief engineer and 
master mechanic of the company’s plant 

It has always seemed to me that if a 
man has a liking for engineering, has the 
sand to shoulder the responsibility, and 
the brains, and is offered a good posi 
tion and does not accept it, he is a first 
class “chump.” 


M. A. JAEGER 


Matehaula, Mexico. 


I would like to say in regard to th 
matter of “bluff,” that the man who puts 
up an honest one, and has determination 


behind his bluff, will certainly make 
good. 
There is not an engineer in this 


country, nor do I believe there ever will 
be, who has not at some time or other 
put up a “bluff,” for some position just a 
little better than the one he held. Ac 
cording to my opinion, there is nothing 
which helps one in the engineering lines 
so much as self-confidence and grit. Any 


ambitious engineer who wants to-receive 
a better salary, or hold a higher position 
the one he has, 


than must have nerve 
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nd the determination to hold the posi- 
ion, if he gets it. Any man who does 
this will make good. If every practical 
ngineer who has had an opportunity to 
get a better position should hesitate in 
taking it because there some ap- 
paratus about the new plant he was not 
familiar with, how many practical en- 
gineers would be holding responsible posi- 
tions today? 

Any employer who hires an engineer 
can tell within a very few days after the 
new man takes charge as to whether he is 
going to make good or not. 

GeorcE A, PurRDEE. 


was 


Louisville, Ky. 





Perpetual Motion 


On page 996 of the June 23 issue appears 
a letter concerning a hollow ring with bal- 
anced columns of water and mercury, and 
asking whether or not the device would 
set up perpetual motion. 

Let Fig. I represent the initial condi- 
tion with a static equilibrium between the 
mercury on the left and the water on the 
right. The hight of the water column B 
would be to the hight of the mercury 


the ring. 
represented as JV’, being much lighter 
than the mercury forming the seal, would 
filter up through this mercury and come 
to rest upon the top of it. 

What could be expected to take place 
in the actual experiment would be some- 
thing like that above outlined, though the 
water would gradually filter as the ring 
rolls, until finally the water column on 
the right is not sufficiently heavier than 
that above the mercury on the left to 
overcome the small friction due to rolling 
the entire device. There would thus be 
no perpetual motion. 

Under the freezing assumption, the ring 
would roll far beyond the point of equili- 
brium of moments, and would then roll 
back again, keeping up this oscillatory 
motion until the displacement of water 
to the space above the left arm of the 
mercury created conditions suitable for 
equilibrium at rest. 


As a result, some of this water, 


S. G. Koon. 


New York City. 





Burning Soft Coal Screenings 


In response to an article under the 
above heading in the August 4 number, 





EXPERIMENT TO OBTAIN PERPETUAL MOTION 


column A as 13.6 to 1. But the center of 
gravity of the water column would be 
located farther from the perpendicular 
through the center of support than would 
the center of the mercury column. This 
would tend to cause the device to roll to 
the right. 

Suppose for the moment that during 
this rolling the mercury and _ water 
“freeze,” or retain their original positions 
in the ring. The rolling would continue 
until the moments of the two columns be- 
come equal, and (M C’ would equal W D’), 
it being noted that the portion of the 
mercury included with the mercury 
“column” is constantly increased, and the 
location of the center of gravity of this 
‘olumn consequently altered. To restore 
Static equilibrium of the two arms, the 
water would tend to rise in the right-hand 
arm and the mercury to fall at the left, 
but it should be noted that there is a 
‘ertain quantity of water below the low- 
st confining point on the inner edge of 





page 198, I will say that in a power plant 
in central Illinois in which I worked last 
winter we had a good deal of experience 
with soft-coal screenings, but not of the 
nature stated in Mr. Noble’s article. 

We had fourteen 
ranging from 250 to 300 brake _ horse- 
power. The tubes were 14 inches above 
the back end of the grate. We had about 
0.25 to 0.35 inch natural draft over the 
fire, and we had been burning run-of-mine 
and running the boilers at about 40 per 
cent. over rating. 


water-tube boilers 


One day we received 
Of 
course, there was a great deal of swear- 
ing among the firemen and there were 
very poor fires for about a week, but we 
had plenty of boilers to keep up the steam, 
so it did not hinder the operation of the 
plant at all. However, the firemen finally 


orders to begin burning screenings. 


succeeded in burning it so as to operate at 
about 30 per cent. overrating with, as I 
to 6 per 
They carried 


remember, a saving of from 5 
cent. in the cost of coal. 
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a 6-inch fire, and fired often and 


light, keeping the coal moderately moist 


about 


and spreading it well. 

This spring, when the coal strike came 
on and we had to burn lump and run-of- 
mine again, it was amusing to hear the 
firemen swear equally as hard about hav- 
ing to burn the run-of-mine as they previ- 
had 


screenings. 


ously about having to burn the 


As long as we had a fair grade of 
service as 
but 
sionally we would get three or four cars 
able 

; 


to mix it pretty thoroughly with the bet- 


screenings we had as reliable 


we had with the run-of-mine, 


occa- 


of poor slack, and, if we were not 


ter grade of coal, we would have poor 
steaming boilers. The main trouble with 
the poor slack was that it had a great 
deal of dirt in it, which caused it to 


clinker badly. 

As to warping th« had no 
If the 
at all hot, they were kept 
to prevent the warping of the grate bars. 


grates, we 
trouble that way. fires were kept 
thin enough 


I have had no experience with the 


“smoke consumer” referred to, and what 
is more, I do not care to. I always felt 
that they not only do not consume smoke, 
but they prove a positive detriment to the 
In the first place they cut the draft 
very severely, for the air is bound to take 
the easiest path it can fand, and it is un 
doubtedly much 
through these tubes than through the fire. 
This, of course, will cut down the inten 
sity of the fire. Then the heat 
coal must heat up this cold air instead of 
boiling the water, and where the advan 
tage of this is I cannot see, as it will also 
immediately cool the gases down below 
the ignition point. One device is to ad 
mit cold air about three-fourths of the 
way up the stack. This will merely check 
the draft and not cool the gases before 
they have done their The best 
smoke-consuming provision | know of is 
to make a large combustion chamber and 
keep the hot gases away from the cold 
shell until combustion is complete. 
P. M. KInNc. 


fire. 


easier for it to yo 


from the 


work 


Davenport, Ia. 


Regarding the question of burning 
soft-coal screenings or slack coal, it can 
be burned to some advantage in a hand- 
fired furnace, and some saving can be 
made in cost over run-of-mine coal, if it 
is properly handled. 

In the first place the fires must not be 
allowed to get over 4 or 5 inches thick; 
the coal should be fired very light and 
given plenty of time to burn off the gas 
before another charge is put in. If the 
coal cakes or runs together very much, it 
must be broken up about every five or six 
charges, in order to keep the fire open. 
This kind of coal takes from 0.5 to 08 
of an inch of draft at the base of the 
stack, or from 0.3 to 0.5 in the furnace, 
to burn successfully. 


I once ran a test on a horizontal tubu- 
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lar boiler with two different kinds of 
coals, one being lump coal, the other slack 
coal. The tests showed that it took less 
lump coal in tons to do the amount of 
work than it did slack coal, but the slack 
coal was the cheapest to use, because of 
the difference in the price. The firemen 
preferred the slack coal on account of 
having to break the lumps up. I have 
used slack coal in my furnaces for the 
past two years and have had but very lit- 
tle trouble with my grate bars burning or 
warping out of shape. I get as good 
economy out of it as I could out of run- 
of-mine. 
GerorceE A. PARDEE. 
Louisville, Ky. 





Reinforcing the Arches of a 
Dutch Oven 





In reference to H. W. Ginaven’s article 
in a recent number, on arches for 
dutch-oven furnaces, he might go even 
farther in strengthening the arch and so 
avoid crushing at the rear. This can best 
be accomplished by allowing an expansion 
space between the top of the firebrick 
arch and the secondary arch above it. By 
this arrangement all the weight of the 
wall above is carried on the secondary 
arch, which can be made sufficiently 
strong for this purpose. 

Practical experience with arches of this 
type will demonstrate that expansion is 
bound to take place, especially at the rear 
of the arch where the heat is greatest. 
If a second arch is sprung over the main 
arch and no space allowed between, when 
this expansion takes place the effect is to 
crush the firebrick in the attempt to lift 
the second arch with the wall above it. 
Ample expansion space above the arch 
with another arch carrying the wall above 
overcomes this difficulty and insures a 
more durable setting. 

G. R. HatcH. 

Detroit, Mich. 





Danger of Stopping Above 
Center 


The article by Daniel C. Chittenden, 
on page 200 of Power AND THE ENGI- 
NEER of August 4 issue, would lead one 
to think there was great danger of hav- 
ing a hot crank pin if the engine were 
allowed to stand with the crank above the 
center, when a centrifugal oiler was used. 
I do not think the danger as great as 
represented, so will give my experience, 
and let others judge for themselves. 

We have two cross-compound Corliss 
engines with cranks set 90 degrees apart 
which are fitted with centrifugal oilers. 
One engine has been running more than 
15 years, and when stopping, has almost 
always been set with the low-pressure 
crank above and the high-pressure crank 
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below the center. During this time. I 
have never known this crank pin to heat 
because oil did not get to it soon enough. 
The other engine has been in use for 13 
years, and has usually been set in the 
same position as the other on stopping, 
and has never given any trouble. 

Sometimes these engines have been 
started under light loads, and often with 
a heavy load thrown on them immediately, 
so if there were much chance for trouble 
from oil not reaching the pin soon 
enough, I think we would have had some 
hot pins before this. 

If the pin had not been receiving suffi- 
cient oil just before shutting down and 
had become dry, it might heat on start- 
ing, but otherwise I do not think it would, 
unless there was dirt or something to 
cause heat. 

W. O. PERKINS. 

Briston, Conn. 


In case of a hot crank, I think the 
practice of stopping above the center is 
not to blame for the pin being cut and 
running hot. The engine should be 
stopped with the crank away from the 
cylinder in case of a simple engine, be- 








September 22, 1908. 


D. C. Chittenden says it is bad prac 
tice to stop an engine above the center 
owing to the crank pin getting no oil be 
fore starting. I think it is good practic 
to put a little oil on the pin before start 
ing regardless of its position. I als 
think it is better to stop in different pos 
tions, both above and below the cente 
especially with heavy engines. 

L. JoHNson. 


Exeter, N. D. 





What Caused the Pound 





Replying to William McCann, relative 
to his inquiry in the July 28 number as t 
what caused the pound in his Corliss en 
gine when the piston was leaving the head 
center, there could be several reasons 
given, but my opinion is that the follow 
ing will come as near solving the problen 
as anything that could be said on the mat 
ter. My idea is that the piston of the 
engine over-travels the counterbore and 
laps the steam ports of the cylinder. If 
such is the case, the steam piston, being 
slightly smaller than the bore of the 
cylinder, would have a tendency, when 
steam is first admitted to pressure on 
that part of the piston marked A in the 
accompanying sketch, to drive the piston 
toward the bottom of the cylinder, which 
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cause it protects the piston ron from rust 
and steam in case of standing any length 
of time; stop it so that there is almost a 
full stroke to start on, and start up slowly 
and run slowly for 10 or I5 minutes to 
give the engine a chance to warm up be- 
fore getting it up to speed and under 
load. If an engine runs under and ‘is 
stopped in this manner it will leave the 
pin just above center, and therefore will 
not get oil the first half revolution, but 
if an engine is started up right the pin 
will not heat or cut irom the causes men- 
tioned in Mr. Chittenden’s letter. 

I think a man is worthy of considerable 
censure who would start an engine up so 
fast that on the first revolution the oil 
would not have time to get to the pin 
while below the center. 

In a cross-compound engine running 
over, it would be impossible to stop with 
both pins below center, and whereas most 
large cross-compound engines have the 
stationary crank-pin oilers, I do not see 
how it is possible for the trouble to be 
anything else than carelessness on the part 
of the engineer who started the engine in 
such a manner. 

*P. G. Jones. 

Lincoln, Neb. 
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IDEA AS TO WHAT CAUSED THE POUND 


in itself would cause considerable’ of a 
-pound. 

Again, in connection with this, if the 
piston rod should be riding on the lower 
part of the stuffing box, the weight of the 
crosshead plus the pull, which in this case 
I presume to be downward, due to the 
engine running over, would have a tend- 
ency, when the piston is at the head end 
of the stroke, to hold the piston against 
the upper side of the cylinder, which 
would give the steam entering the port, as 
described, a better opportunity to force 
the piston down. At first glance it might 
be reasonable to think that the weight of 
the piston would counterbalance the 
weight of the crosshead, which would be 
true in case the piston was the heavier 
and there was no downward pull on the 
crosshead guide. On page 167 of “Power 
Catechism” is a formula for figuring the 
pressure on crosshead guides, and by this 
formula the pressure on this particular 
engine can be ascertained. 

On several occasions I have readily 
traced a pound in an engine to these de- 
fects, although in this particular case this 
fault may not exist. 

Georce L. FIncuH. 

East Cambridge, Mass. 
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Horsepower of a Steam Engine 





page 903 of the June 23 issue, Mr. 
Peterson criticizes a.statement made by 
Mr. Darlington on page 692 of the May 
: munber in reference to the horsepower 

steam engine, and on page 196 of the 
Ayoust 4 number, Mr. Pearce criticizes 
Mr. Peterson’s article. 

\lr. Darlington asked what would be 
the horsepower of an engine with a 20x20- 
inch cylinder at 120 revolutions per 
minute, with an average pressure of 60 
osunds per square inch on the piston. 

ile then answered as follows: 


33,000 = horsepower. 
60 X 2.5 X 314.16 X 120 


= 16 
33,000 ? 


horsepower. 


The correct answer to the above equa- 
tion is 171 horsepower. But it will be 
seen that 2.5 has been used for the pis- 
ton travel per revolution when it should 
be 2 X (20 + 12) = 3.33, which would 
make the horsepower 228. This, I be- 
lieve, is the correct answer. 

Mr. Peterson states that this answer is 
theoretical only and that “developed horse- 
power equals indicated horsepower multi- 
plied by mechanical efficiency.” Mr. 
Pearce takes exception to this and says 
that it is not theoretical at all, but is the 
actual horsepower developed, and that 
“jt is the brake horsepower that is equal 
to the indicated horsepower multiplied by 
the mechanical efficiency of the engine.” 

The statement by Mr. Peterson that the 
developed horsepower equals the indi- 
cated horsepower multiplied by the me- 
chanical efficiency is certainly correct, as 
is Mr. Pearce’s statement that the brake 
horsepower is equal to the indicated 
horsepower multiplied by the mechanical 
efficiency of the engine. The misunder- 
standing would seem to arise from Mr. 
Pearce thinking of the work on the pis- 
ton as the developed horsepower when 
Mr. Peterson meant developed horse- 
power as the work delivered at the rim of 
the flywheel. Common usage terms the 
work done on the piston as the indicated 
horsepower, and the work delivered at 
the rim of the flywheel as the developed, 
or brake horsepower., 

\s to the horsepower given by the 
formula 


PLAN | 
33,000 


being theoretical, a short consideration of 
the definition of the word theoretical 
would serve to answer the question. In 
engineering, a theoretical formula is 
understood to be one that holds only for 
an ideal case which cannot be reached in 
actual practice. As this formula gives the 


exact indicated horsepower of engines in 
| practice, it would seem to be far 


act 
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from theoretical and, in rather 
practical. 

In closing, I would state that I agree 
with Mr. Pearce that the formula given 
by Mr. Peterson for a “four-cylinder 
double-acting two-stroke -cycle engine” 
will give double the horsepower. 

JoHN FRENCH. 


fact, 


Brooklyn, N. Y. 





For Blowoff Protection 


In a recent issue was shown an awkward 
brick contrivance for protecting the blow- 
off pipe of horizontal return-tubular 
boilers. 

A much better and simpler device is 
shown in the accompanying sketch, which 
consists simply of a piece of sheet steel 
or iron inserted in the vertical part of 
the blowoff pipe with a swallowtail cut in 
the bottom where the pipe rests in the 
elbow to allow of circulation. 

This device will insure a circulation in 
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BLOWOFF PROTECTION 


the blowoff pipe, which will not only keep 
it cool so that it will not burn, but will 
also keep the whole pipe clean. 
Wit1aAmM O. WEBBER. 
Boston, Mass. 





Automatic Devices 





In the July 21 issue, W. D. Ranney 
takes a position that I think is unpro- 
gressive and indefensible when, in speak- 
ing of the use of an emergency valve in 
the steam line, he says, “An attentive 
engineer and this valve are far more re- 
liable, in my opinion, than any automatic 
engine stop upon the market, or an intel- 
ligent fireman is more trustworthy than 
any automatic boiler feed ever invented, 
for he must necessarily attend to busi- 
ness, and that is just what is required on 
high-pressure boilers and high-speed en- 


gines.” 
This statement involves several fal- 
lacies. No fireman, intelligent or other- 


wise, is as trustworthy as a correctly de- 
signed automatic device properly in- 
spected. The principle of the fallacy of 
human beings and the absolute certainty 
of mechanical forces under known condi- 
tions is found in all engineering develop- 
ment and in a good part of modern life. 
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automatic devices in 


We depend upon 
nearly everything we do, and most im- 
provements to machinery are the result 


of the recognition of this principle. The 
first steam engines were equipped with 
manually-operated valves, but now the 
valves are automatically operated by the 
motion of the engine. Does Mr. Ranney 
think that the boy operating the valves 
was more reliable than a properly con- 
structed valve gear? The automatic 
boiler feed, for instance, does many things 
besides “pulling the chain.” It is so de- 
signed as to avoid delicate and vulnerable 
parts and adjustments; it will hold the in- 
flow of water almost exactly equal to the 
output of steam, thereby utilizing of feed- 
water heaters and economizers, something 
that it would be very difficult for a water 
tender tc do, even if he had his hand on 
the feed valve all the time. The auto- 
matic feed-water regulator is not subject 
to such vagaries as carrying a high level 
in order to be on the safe side, or of turn- 
ing the valve the wrong way in a moment 
of abstraction. 

I admit that some automatic and safety 
devices on the market may be poorly con- 
structed or based on the wrong principle, 
or not sufficiently tried out in practice, 
but this is a matter to be investigated by 
the competent engineer just as he would 
look into the relative merits of different 
makes of boilers and turbines. 

Frank McManon. 

New York City. 

On page 115 of the July 21 number, 
W. D. Ranney criticizes my criticism of 
his “simplicity engine stop.” I can assure 
Mr. Ranney that I have seen many en- 
gines run away due to the failure of auto- 
matic devices, but I have yet to find the 
case where it was the fault of the auto- 
matic device. 

If an automatic device, fitted to an 
engine to prevent it running away, 
will not stop the engine, its failure will 
be due either to a design that is not suit- 
able for the purpose, or because it has 
been allowed to become disarranged. The 
engineer who allows either of the above 
causes to prevent the operation of an auto- 
matic engine stop would hardly be safe 
with any kind of a valve. This also ap- 
plies to automatic boiler feeds, or any 
other automatic device. 

I know there are many things that can 
happen to an engine besides running away. 
In some cases the engineer can remedy 
matters without shutting down, which, of 
course, is his duty to do if his skill per- 
mits him. If he has to shut down, his 
ordinary throttle valve will do the trick, 
or he can trip the automatic engine stop, 
which is easier. 

I would suggest that Mr. Ranney test 
out a properly designed automatic engine 
stop on his engine and instruct his attend- 
ing engineer to regularly shut down his 
engine by means of it, and he will find 
that in a little while he will have that 
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feeling of security which allows an en- 
gineer to give his whole undivided atten- 
tion to details as they crop up, instead of 
having to keep one eye on the throttle, 
and the other eye on the governor. 
FRANK SAWFoRD. 
Sydney, N. S. 





Criticism of Indicator Diagrams 

On page 234 of the August 11 issue of 
PowWER AND THE ENGINEER, Mr. Stauffer 
asks for a criticism of a pair of indicator 
cards. From the little information given 
I should say that the trouble is caused by 
the eccentric being set too near at right 
angles to the crank. This results in late 
cutoff, negative steam lead, slight com- 
pression, late steam admission and late 
exhaust opening and closure. In short, 
the whole round of events is behind time. 
The cards shown possess all these features 
to a marked degree, and help to empha- 
size the fact that no engineer in charge of 
even one steam engine can afford to be 
without a steam-engine indicator. 

It is safe to say that in this particular 
case the cost of coal saved by setting the 
eccentric in its proper position will in a 
short time equal the cost of the indicator 
used to take the cards, while all coal saved 
after the indicator is thus paid for will 
be clear profit. If more engineers would 
realize this fact, instead of thinking that 
as long as the engine turns over the 
valves are all right, their request for 
higher pay would be backed by the reduc- 
tion in fuel consumption which 
brought about. 


they 


JoHN FRENCH. 

Brooklyn, N. Y. 

The cards presented by D. H. Yoders 
for criticism show by the low-pressure 
diagram that the exhaust is late in open- 
ing and the full vacuum is not obtained 
until nearly half stroke, while the cutoff 
is too short for economy. 

If he will mark the hight of the gover- 
nor as running (if his load is fairly 
steady) and then lengthen the cutoff to 
a point where the governor rises to the 
highest point, with the load he has, he 
will probably find he has no _ receiver 
pressure. 

The object is to get as full a diagram 
as possible below the atmospheric line so 
as to make the vacuum effective through 
the whole stroke. This part should be 
full the entire length before any pressure 
appears above the line. 

When he has lengthened the cutoff as 
far as possible and has the governor op- 
erative, and there still is some pressure 
above the line before it shows full below 
the line, regulate the dashpots so they 
will be slower in closing so as to get the 
diagram full below the line. 

The above applies to the present load. 
Should the load increase, he can always 
tell the receiver pressure to carry by see- 
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ing where the governor will be carried 
the highest and this will be where the ter- 
minal pressure is not below the atmos- 
pheric pressure, should the load be suf- 
ficient to keep the pressure up to the at- 
mosphere the full length. 

W. E. Crane. 
Waterbury, Conn. 


The Factor of Safety 








I feel considerable sympathy for Joseph 
King, who has given us an account of his 
appeal examination. 

There seems to have been but one de- 
tail in which Mr. King was badly in 
error, namely, his selection of the factor 
of safety in his boiler calculations. 

Doubtless Mr. King, like some of the 
rest of us, is dependent for his informa- 
tion upon those wiser than himself, and 
is satisfied to accept the opinions of recog- 
nized authorities in engineering matters. 

He very likely has read, as I have, 
that the factor of safety is from 3% to 5. 
He may also have read, as I have, that 
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Poor Boiler Setting 


In the northwest corner of Massa 
setts, where everything pertaining t 
erection and care of steam boilers { 
engines is supposed to be according 
law, a friend telephoned to me to « 
down and see them erect the brickwork 
around a 72-inch by 18-foot horizo: 
tubular boiler. The company had p 
ously put in three new boilers, paying a 
local contractor by the day, and it st 
$300 per boiler to brick them in, 
price the company thought too high F 
job of setting the next three boilers 
given to their master mechanic, witliout 
consulting their chief engineer. 

I examined the setting of one boi 
and the first thing I noticed was that the 
walls were solid, without air spaces in 
back and the firebrick in 
furnace were all headers laid in fireclay 
and spaced like an ordinary wall. I as 
the boss why he did not put in an air 
space. He said it was “no good, as it 


or sides, 


Rollerseon Front End 
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the same factor is used by the United 
States marine inspectors, but he should 
have known that the Massachusetts board 
of boiler rules had decreed that the fac- 
tor of safety should not be less than 5, 
and knowing that, there should have been 
no question in his mind as to the proper 
factor to- be used, for that occasion at 
least. 

In the August I1 issue he is criticized 
by Mr. Hansen for using a factor of 
safety of 5 for the boiler without tubes 
or stays, instead of 8 or more. 

For information, against a possible time 
of need, I would like to ask why a larger 
factor of safety should be used in one 
case than in the other? 

The factor of safety, as I understand it, 
is the ratio of the safe working pressure 
to the bursting pressure; the bursting 
pressure divided by the factor of safety 
gives the safe working pressure, and hav- 
ing calculated the bursting pressure for 
the two boilers, why should not the same 
factor of safety do for both? 

~ 1. W. Crarx. 


Providence, R. I. 


BOILER SETTING 


splits the wall in two and causes it to 
crack.” 

The boilers carry 150 pounds pressure 
and are built according to the Massachu- 
setts law for boilers of that strength. 
They have four steel lugs on each side, 
two at the front and two at the back, 
about a foot apart. The rolls were put 
under the lugs as shown in the accom- 
panying sketch. The smoke flue ran back 
on top of the boiler and was 24 inches in 
diameter. The opening in the dry sheet 
to accommodate the smoke flue was 
13x60 inches, but they had built it up 
until it was 13x26 inches. The flues in 
the boiler were 3% inches and there were 
94 of them. The boilers were set 2 inches 
higher than the others in the battery, and 
the grate was 3% inch higher than the d ad 
plate and furnace doors, which will give 
the fireman a jar when he goes to run a 
slice bar through the fire. The grate 1s 
higher in the front than at back, but the 
company has saved $90 on the brickwork, 
perhaps. 

THOMAS SHEEHAN 


Pittsfield, Mass. 
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The Gas Power Plant at the Gary Steel Mills 


| Most of the Alternating Current Units in Position. Some Par- 
ticulars of the Equipment for Cleansing the Gas for the Engines 


| BY SILAS KR. STONE 








The new power plant of the Indiana comers.” In this reservoir, which is 30 will be no back-flow of gas from the 

Steel Company, at Gary, is rapidly near- feet in diameter by 40 feet in hight, a mains beyond. The two chambers of this 

| ing completion, as the photograph of considerable portion of the impurities tank discharge into a pipe 10 feet in 

the interior reproduced herewith plainly settles, and the gas passes into another diameter, which carries the gas and re- 

' shows. In the foreground, at the right, large pipe that empties into a supplemen- maining impurities into the primary wet 

may be seen one of the two direct-cur- tary tank 14 feet in diameter and 25 feet washers. 

rent generators in process of erection, high, one of which serves each pair of Fig. 2 is a view of the primary wet 

and in line with this are visible eleven furnaces. This tank is shown midway washers. There are three of these to each ‘ 
of the fifteen alternators. Through the of the illustration and at the side of the pair of furnaces and each has capacity 
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’S FIG. I. VIEW IN THE GAS POWER STATION OF THE STEEL MILLS AT GARY 

d 

d rtesy of the steel company the writer stoves, with the dust catcher which be- sufficient to take care of the gas from 
e is also enabled to present illustrations of longs to the second furnace lying just a single furnace; this provides a spare 
* the gas-cleaning plant. beyond it. The structure not only pro- washer for use while one is being cleaned 
IS ‘ig. 4 shows, at the extreme left, the vides an additional dust catcher, but also or repaired. These washers are kept 
1€ r part of the dry-dust catcher, which acts as a valve, being divided into com- about one-third full of water, an over- 
k, 1 diately adjoins one of the blast fur- partments partially filled with water. By flow maintaining the required level. In 


naces, Into this the gas passes from the increasing the hight of the water in either them the gas and dust are discharged 
‘urnace, through four openings, by means. one, the furnace on that side can be cut against the surface of the water from 
two large pipes known as “down- out of the system, as desired, and there pipes with fluted edges like a petticoat 
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CF THE GARY GAS POWER PLANT 





FIG. 2. THE PRIMARY WET WASHERS 





and the gas escapes around these edges cent. is taken for heating the stoves. The in Fig. 5 between the boiler house and a 
into openings from a large main. At this remainder continues on to the secondary pumping plant for the cleaning system. 
point a small percentage of the gas is washers. These are drums about 14 feet in diame- 
diverted to special furnaces under a bat- The first of the group of secondary ter by 50 feet high, the general exterior 
tery of Rust boilers and about 30 per washers are the vertical scrubbers, shown construction of which is plainly  illus- 
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FIG. 3. DIAGRAM SHOWING THE COURSE OF THE 
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FIG. 4. 


THE DRY 


DUST CATCHER IN THE GASPIPE LINE 


top the gas again passes into the Theisen 
washers, of which there are four to each 
pair of blast furnaces. From these final 
washers, which have been previously de- 


trated. A torrent of water is delivered 
in a cascade down through each one, and 
from near the: bottom of the drum comes 
a stream of gas against it. Rising to the 
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12.5% Used here 
Kt 
Blowing Engine House 
2.5% Used for Auxiliaries 
for Blast Furnaces themselves 
(In Gas Engines) or 600,000 Cu. 


Rema 


s Nolder or 2.800.000 Cu 


r per Hr. 


Ft 
per Hr. Total for Furnace Operation 
15% or 3,400,000 Cu. Ft. per Hr. 


‘AS FROM THE BLAST FURNACES TO THE ENGINES AT THE GARY PLANT 





497 





scribed in Power AND THE ENGINEER, the 
gas is conveyed under slight pressure to 
the holders, each of which has 200,000 
cubic feet capacity, from which it goes, 
as required, to the electric power station 
and blowing-engine houses. The water 
for the various processes described above 
is furnished by four large Platt turbine 
pumps housed in the building shown at 
the left in Fig. s. 

Fig. 3 is a sketch showing graphically 
the journey of the gas from the furnace 
top to the engines, with the quantities 
available for each of the purposes re 
quired. This is computed on the basis of 
eight furnaces and represents, of course, 
only a tithe of the enormous volume of 
gas which will be generated when the 
steel works reach the full capacity pro 
jected. Even with the number of furnaces 
already under construction and completed, 
the figures need to be doubled. 
ent installation of sixteen furnaces will 
produce about 45,000,000 cubic feet of gas 
per twenty-four hours, equivalent, when 
used in gas engines, to 500,000 brake 


The pres 


horsepower. The diagram shows how this 
will be distributed. 

To aid in securing maximum economy 
under heavy fluctuations of load by utili: 
ing the full power of the gas-engine plant 
without regard to the power required at 
any given time for the operation of the 
mills, a storage-battery installation 
nished by the Electric Storage 
Company has been housed in a two-story 
building 87 feet long by 47 feet wide, 
located near the power station. The bat- 
teries will be kept charged as nearly as 
possible to their full capacity, in order to 
assist in meeting, for considerable 
period of time if need be, any demands 
for excessive power made upon the gas- 
engine-driven generators. These can, in 
themselves, be heavily overloaded, but the 
best power factor is, of course, to be 
secured at about their rated capacity. The 
battery also aids in maintaining, at light 
loads, a constant pull on the generating 
equipment. 

The control of the battery charge and 
discharge with respect to the 250-volt 
direct-current busbars is effected by means 
of two motor-driven boosters which may 


fur- 


3attery 


a 


! 


a 
ng 45% Available for o ther purpo« 
Electric Power Station 
10,000,000 Cu. Ft. per Hr. 


Equivalent to 110,000 B.H.1. in Gas 
Engines with Gas at 90 B T.1 
and 10,000 B.T U. per B.H.P 


Ga 


per Cu. Ft. 
ir. 


Consump ton 
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be operated singly or in parallel, their 
field excitation being controlled by an 
actuating 
solenoid inserted in the total output main 
of the direct-current generators. The 
fluctuations of load on the alternating- 
current circuit are transmitted to the bat- 
tery by means of a split-pole rotary con- 
verter designed to hold constant the alter- 
nating voltage while permitting a sufficient 
range of direct-current voltage to cause 
the battery to charge from or discharge 


automatic regulator with its 
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Care and Adjustment of General 
Electric Recording Watt-hour 
Meters 
By O. F. DuBrvuIE. 
CoMMUTATOR METERS 
- The commutator brushes of a watt-hour 
meter when shipped from the factory are 
in an untarnished condition and carefully 


adjusted. The first care should be to 
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FIG, 


into the alternating-current circuit through 
the converter. 





The capacity of a deep-well air com- 
pressor is one cubic foot for each gallon 
of water lifted. 





Keep all connections and appurtenances 
in good working order and keep every- 
thing about the boiler room clean and 
neat. In case of accident, keep cool but 


act promptly and with precision. 





5. THE VERTICAL SCRUBBERS AT THE GARY PLANT 


make sure that the adjustment of the 
brushes was not impaired by the jarring 
during transportation. The brushes should 
rest evenly and squarely on the commu- 
tator and both fingers should have the 
same tension. If this tension is too light, 
sparking is liable to occur, particularly if 
the meter is installed in a location sub- 


ject to considerable vibration; if too 
heavy it introduces excessive friction 
errors and causes under-registration 


on light loads; in either extreme con- 
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dition is liable to roughen up the commu 
tator. 

The brush tension may be verified or 
tested by carefully raising the tip of the 
brush about % inch from the commutator 
and suddenly releasing it; if it does not 
rebound after striking the commutator the 
tension is about right. Another method 
is to lift one-half of the brush and note 
whether the other half leaves the com- 
mutator when the first half has been lifted 
Y% inch from the commutator surface 
Accuracy at light loads should not be 
attained by means of brush adjustment, 
but by following the instructions given 
below. No lubricant of any kind must 
be used on the commutator, as this would 
get between the segments and cause un- 
satisfactory operation. 


Licht Loap ApJUSTMENT 


The light-load accuracy of a meter .is 
of great importance to the consumer, and 
both the commutator and induction type 
of meters are provided with an adjustable 
light-load compensator, by means of 
which the light-load accuracy may be cor- 
rected without materially affecting the 
operation of the meter at any other load. 


Shaft 














Iron Wire ie 
| IT] Hub 
— Ss <a J » 
FIG. I. DEVICE TO STOP CREEPING 


After the meter has been in operation for 
a few months it will show a tendency to 
run slow on light loads, due to the tar- 
nished condition of the commutator. This 
should then be corrected, not by clean- 
ing the commutator or brushes, which 
are now in their normal running condi 
tion, but by moving the adjustable shunt 
nearer to the armature. After this cor- 
rection, further deterioration at the com 
mutator is not to be anticipated. 

A distinction must be made between a 
tarnished condition, which is constant and 
does not cause sparking, and roughness 
of the commutator surface caused by 
sparking and continuously growing worse. 
The former condition is natural and 
should not be altered; the latter should 
be corrected by smoothing with tape (but 
not brightening) and the brushes read- 
justed to give sparkless operation, after 
which the necessity of further change is 
improbable. 


CREEPING OF COMMUTATOR METERS 


Meters which have a tendency to creep 
(that is, to revolve very slowly—usually 
imperceptibly—at no load) may be cor- 
rected by fastening a small U-shaped 
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of iron wire on the edge of the disk. 
his will exert a momentary restraining 


force when it is opposite one of the mag- 
nets and is sufficient to prevent creeping 
on potential above. Such a device is 


readily constructed by bending a small 
piece of iron wire (No. 20 B. W. G.) into 
a close U and slipping it over the edge of 
the disk. 
adjustment of the effect may be 
made by sliding the wire toward or away 
from the center of the disk, thus adjust- 
ing its distance from the magnet pole. 
he iron wire should be as near the edge 
of the disk as possible without permit- 
ting rotation on potential above. After 
making the adjustment to prevent creep- 
ing, the meter should be adjusted for 
light-load accuracy, by moving the ad- 
justable shunt. 


An 


ADJUSTING THE SPEED OF THE DISK 


by 


The speed of the disk is controlled 
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effect will be correspondingly diminished. 
The adjustment affects only the light- 
load accuracy of the meter; it has no 
effect upon the full-load operation, and 
therefore it not necessary to recali- 
brate the meter after making this adjust- 
ment. 


is 


CREEPING OF INDUCTION METERS 


To counteract the creeping of induc- 
tion meters an iron wire is fastened to the 
disk adjacent to the hub, as shown in 
Fig. 1. This wire should not be moved 
unless it is positively known that creep- 
ing occurs. In that case the wire should 
be slightly inclined radially away from 
the shaft. Care must be exercised in 
doing this, as too great a movement will 
prevent the meter from starting on light 
loads. Moving the wire toward ‘the shaft 
will tend to. make the meter run faster 
on light load. The adjustment when 
properly made will not interfere with the 
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FIG. 2. A CONVENIENT SWITCHBOARD FOR TESTING METERS 


the permanent magnets. Moving the mag- 
nets inward, toward the center of the 
disk, will increase the speed at any given 
load, and moving them out toward the 
edge of the disk will decrease the speed 
at any load. 


INpUCTION METERS 

The induction meter is provided with a 
light-load adjustment to correct for varia- 
tions in local conditions. The device con- 
sists of a movable sector located between 
the poles of an electromagnet. With a 
meter at rest in such a position that the 
compensating device is directly between 
the observer and the spindle of the meter, 
moving the sector to the right increases 
the speed at light loads, and moving it to 
the left decreases the speed at light loads 
If 

sector is moved so far as to put it 
‘ond the field of the electromagnet, its 


nd also tends to prevent creeping. 


1 
the 





normal running of the meter, but will pre 
vent creeping on no load. The iron clip 
must never be used on meters of the in- 
duction type, owing to the fact that it 
.would give trouble at the light adjust- 
ment. 

COMMUTATOR INDUC- 
TION METERS 


REVERSING OF AND 


In case it should be necessary to bring 
the leads from the line or generator to 
the right-hand binding posts instead of 
the left, the meter will run in the reverse 
direction. This may be corrected by con- 
necting the brush-resistance lead to the 
opposite connecting clip and _ reversing 
the connections of the shunt-field leads. 
To reverse these connections the lead 
connected to the binding post should be 
attached to the remaining brush-connec- 
tion clip and the lead originally connected 
to the brush-connecting clip should be 
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attached to the binding post. For induc- 
tion meters when the line wires are 
brought to the right-hand binding posts 
instead of the left, the meter will run 
slow on light loads. This may be cor- 
rected by reversing the leads connected 
to the light-load adjusting coil. 


LOADING FOR TESTING 


A bank of lamps to be used for a load 
in testing meters should be arranged. and 
connected to the switchboard as to 
permit any desired load to be easily ap- 
plied; these lamps can be connected in 
steps of three, four, etc., according to the 
of the meter tested. Fig. 2 
shows a testing board with instruments 
and a lamp bank, which will be found con- 
venient. A main switch A controls the 
connection with the supply circuit, and a 
pilot lamp B is provided indicate 
whether or not the connection and cur- 
rent supply are all right. A single-pole 
switch C serves to open the circuit when 
removing the meter E from the test 
board; D is the voltmeter, / the ammeter, 
G a single-pole switch used to connect or 
disconnect the ammeter, and /7 a similar 
switch to short-circuit the ammeter leads 
when the switch G is open; / is a double- 
throw single-pole switch used in connect 
ing either of the indicating wattmeters J 
K. The wattmeter J has a range of 5 
amperes and the meter K a range of 25 
Various switches L, L, etc., are 
provided for connecting up the desired 
number of lamps to furnish a load. A 
drawer is provided in the bench of the 
testing board. The dotted lines show the 
wiring of the board, which is on the back, 
excepting the wiring of the lamps and 
load switches; this is on the face of the 
board and indicated by the full lines. This 
testing board is built up of oak and must 
stand free from the wall. 


so 


size to be 


to 


or 


amperes. 


TESTING METERS 


In order to insure accuracy regardless 
of changes in the room temperature it is 
necessary that the temperature coéfficient 
of the disk and that of the potential cir- 
cuit should be the 
the temperature coéfficient of the poten 
tial circuit is made such that the resist- 
ance will be increased by heat generated 
in the coil. For this reason meters should 
not be tested until they have been con- 
nected in circuit for at least twenty min- 
utes with the potential on; if tested before 
this they will run fast. 


same. Consequently 


In testing meters a mark should be 
made on the outer edge of the disk in 
order that the revolutions of the disk 


The num- 
ber of revolutions per minute should be 
so chosen that the time of observation 
will be from 30 to 60 seconds. If materi- 
ally less than 30 seconds, errors in the 
measurement of time are probable and 
observations of longer than 60 seconds 
are tedious and generally unnecessary. 
The operator should be particular to 


may be accurately counted. 
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allow the checking instruments to indi- 
cate the loss in the potential circuit of 
the meter being tested, and vice versa, 
as either would cause an error of appre- 
ciable magnitude in the light-load test. 
The formula for checking a direct-cur- 
rent or a single-phase meter is as fol- 
lows: 


3600 X Constant x Revolutions 
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appear to rest. For this reason ease and 
rapidity are gained by reading a meter 
from right to left. For example, in Fig. 
2 the first needle, on the dial a at the ex- 
treme right, indicates 900; the second 
needle, on the dial b, apparently indicates 
0, but since the first needle has not com- 
pleted its revolution (it indicates only 9), 
the second cannot have completed the 


Seconds = Watts. division from 9 to o; hence the second 
1,000,000 100,000 10,000 
io es, 





FIG: 3. 


3600 = number of seconds in an hour, the 
“Constant” is the calibrations constant, 
the “Seconds” are the number of seconds 
required to make the desired number of 
revolutions by the disk, and “Revolutions” 
is that number which is made in the num- 
ber of seconds through which the test 
lasts. To test a polyphase meter as a 
single-phase instrument, use the formula 


3600 X Constant x Revolutions 


2 X Seconds — = Watts. 





The number 2 is necessary in the de- 
nominator because the constant as marked 
on the disk must be divided by 2 in mak- 
ing this test. ; 

Wishing to find the number of revolu- 
tions that the disk should make with a 


given load for a given time, use the 
formula 
Watts andicated X Seconds iis iain 


3600 X Constant 


When the number of revolutions and 
the load are known, to find the seconds 
use the formula 


3600 X Revolutions X Constant 


3900 | . _ ie 
Watts indicated Seconds 


To find the constant of a meter which 
is known to be accurate, use the formula 


Watts indicated X Seconds 


: - = Constant. 
3600 X Revolutions 
READING THE DIALS 
In determining the indication of a 


pointer when its position is not imme- 
diately clear, the pointer before it (to the 
right) must be consulted. Unless the 
pointer before it has reached or passed 
0, or, in other words, completed a revolu- 
tion, the doubtful pointer cannot have 


completed the division in which it may 


A SPECIMEN 








METER READING 


Similarly, the 


also. 
third needle, on the dial c, since the sec- 
ond needle, being between 9 and o, has 
not quite completed its revolutions, has 
not completed its division; therefore it is 


needle indicates 9 


T. 8S. OF PLATE 


THICKNESS OF PLATE. 











Pitcu. Hote. — 
1-2 |7-t6 3-8 5-16 1-4 

1 50.0) 50.0 50.0 50.0 50.0 

15-16 | 53.1) 53.1; 53.1) 53.1' 53.1 

” 7-8 56.3) 56.3 56.3 56.3) 56.3 
13-16 | 59.3) 59.3) 59.3 59.3) 59.3 

— 62.5] 62.5| 62.5, 62.5) 62.5 

11-16 56.8) 65.0 65.8 65.8 65.8 

53.0) 53.0 53.0 538.0) 53.0 

15-16 56.0) 56.0 56.0 56.0 56.0 

24” 7-8 59.0} 59.0 59.0 59.0 59.0 
13-16 | 61.8] 61.8 61.8) 61.8) 61.8 

3-4 63.8] 64.9 64.9 64.9 64.9 

11-16 53.6) 61.1, 67.8 67.8, 67.8 

1 55.6] 55.6) 55.6 55.6) 55.6 

15-16 | 58.3] 58.3) 58.3) 58.3) 58.3 

2}” 7-8 61.2) 61.2) 61.2' 61.2: 61.2 
11-16 | 63.9) 63.9 63.9 63.9 63.9 

3-4 60.1); 66.8 66.8 66.8 66.8 

11-16 | 50.3) 57.8 67.2 69.6 69.6 

60.0} 60.0 60.0 60.0 60.0 

15-16 | 62.5) 62.5 62.5 62.5) 62.5 

2° 7-8 65.0) 65.0 65.0 65.0, 65.0 
13-16 63.5) 67.4 67.4 67.4, 67.4 

—4 54.0} 61.9 70.0 70.0 70.0 

11-16 | 45.5] 52.0, 60.7' 72.5; 72.5 

1 61.9) 61.9 61.9 61.9 61.9 

15-16 64.3] 64.3 64.3 64.4 64.3 

« 7-8 66.8] 66.8 66.8 66.8 66.8 
13-16 | 60.5} 69.1 69.1 69.1 69.1 

3-4 51.5] 59.0 68.8) 71.5) 71.5 

11-16 | 43.2] 49.5) 57.8 69.2! 73.9 





read as indicating 9. The same is true 
of the pointer of the fourth dial d. The 
last pointer appears to rest over 1, but 
since the fourth needle has not actually 
reached 0, the last one has not completed 
its division and therefore indicates o. 
Putting the figures down from right to 
left, therefore, the reading is 999,900, 
though one might erroneously read it 
1,009,900. , 





TABLE OF EFFICIENCIES IN PER CENT. FOR DOUBLE RIVETED 
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Boiler Seam Efficiency Table 





In the September number. of th 
monthly bulletin of The Fidelity an 
Casualty Company of New York is pub 
lished a table of efficiencies of doubl: 
riveted lap joints for boilers where ste 
rivets are used. In the calculations tl 
tensile strength is taken at 55,000 pound 
and the shearing strength of the rivets a 
42,000 pounds per square inch of se 
tional area. It is probable that the Massa 
chusetts allowance of 42,000 pounds fo: 
the shearing strength of steel rivets in 
single shear will become general, though 
Philadelphia ordinances still allow 45,000 
pounds for steel rivets in single shear 
The table is used in connection with the 
following formula for the calculation of 
the safe working pressure of boiler shells: 

Pu Sx Tx s 
RXF ; 





in which 

P= Working pressure in pounds per 
square inch, ; 

S = Tensile strength of plate, 

T = Thickness of plate, parts of an 
inch, 

R = Radius of shell, inches, 

E = Efficiency of seam, 

F = Factor of safety. 


LAP 


JOINTS. 


55,000 SQ. IN. AND 8S, S. OF STEEL RIVETS—42,000 sq. IN. 


THICKNESS OF PLATE. 








Prrca. | Mots.. | cesta iacai 
1-2 7-16 3-8 | 5-16, 1-4 
1 65.2; 65.2) 65.2) 65.2) 65.2 
15-16 67.4 67.4 67.4) 67.4 67.4 
2%” 7-8 63.9 69.4 69.4 69.4 69.4 
13-16 55.1 63.0, 71.9; 71.9) 71.9 
3-4 47.0: 53.8 63.0 74.0, 74.0 
11-16 | 39.5) 45.2) 52.9) 63.9) 76.1 
1 66.6 66.6 66.6 66.6 66.6 
15-16 68.9 68.8 68.9 68.9) 68.9 
3” 7-8 61.2): 70.2 Zi.G Fi.O) 72.6 
13-16 52.8) 60.5) 70.4) 73.0; 73.0 
3-4 45.0 51.6 60.0) 72.2; 75.0 
11-16 37.9 43.3 50.5, 60.8 75.8 
1 69.1) 69.1) 69.1) 69.1) 69.1 
15-16 | 65.0) 71.1) 71.1) 71.1) 71.1 
4” 7-8 56.6; 64.7) 73.1; 73.1) 73.1 
13-16 48.8 55.7 65.1, 75.0) 75.0 
3-4 41.7, 47.5) 55.6 66.5) 77.0 
11-16 35.0 39.9) 46.7) 55.9) 70.0 
1 70.3; 70.3) 70.3) 70.3) 70.3 
15-16 | 62.6) 71.6) 72.2) 72.2) 72.2 
3%” 7-8 54.6) 62.3) 72.8) 74.1) 74.1 
13-16 47.0 53.8 62.8 75.2) 76.1 
3-4 40.2 45.8 53.5) 64.2) 77.8 
11-16 33.7 38.5) 45.0 53.8) 67.2 
1 68.6] 71.5) 71.5) 71.5) 71.5 
15-16 60.2 69.0; 73.3) 73.3) 73.3 
34” 7-8 52.6 60.2) 70.1) 75.0) 75.0 
13-16 45.2 51.8 60.6 72.6 76.9 
3-4 38.5) 44.2) 51.6) 61.9) 77.4 
11-16 | 32.5) 37.1) 43.2) 52.0) 65.0 





The strengths of the heads and those of 
seams and other parts of boilers of differ- 
ent types being calculated in other ways, 
they are not considered. 

It is not to be understood that The 
Fidelity and Casualty Company recom- 
mends the use of longitudinal lap seams, 
but as there are many boilers and pres- 
sure tanks in use having this type of joint, 
the table is of practical convenience. 
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The Plunger Hydraulic Elevator 


Construction, Functions and Operation of the Automatic Stop 






Valves and Piston Valves; General Arrangement of All Valves 





BY WILLIAM BAXTER, 


ANOTHER TYPE OF STARTING VALVE 


Another design of starting valve is 
shown by Fig. 252. This arrangement is 
provided with more simple pilot valves 
and there are no adjusting valves to reg- 
ulate the rapidity of acceleration in start- 
ing. The plug valves A B are for the 
purpose of adjusting the stopping distance. 
In starting, water can flow directly into 
the passage D or D’, as the case may 
require, without passing through the holes 
connecting these passages with C and C’, 
which are controlled by the plugs A and 


downward, K will be shifted to the right. 
Thus V’’ will be left in the central posi- 
tion when G is moved to start the ele- 
vator running in either direction. As soon, 


however, as the main valve starts to move, 
V’ will be shifted from the central posi- 
tion because the upper end of F” moves K’. 

















JR. 


is to move the valves and on this account 
4 can be made considerably smaller than 
the valve pistons C,D,E, as all that is 
necessary is that the area of A be suf- 
ficiently in excess of that of B to provide 
all the force necessary to move the valves, 
and this difference in area is obtained by 
































Exhaust 


B. This is possible because the valve V’’ 
is in the central position, but in stopping, 
this valve is shifted in one direction or 
the other, just as in the valves of Fig. 
250, and the water then has to flow from 
the passage C to D through the hole that 
is throttled by the plug A, or from C’ to D’ 
through the hole throttled by B. In 
this design outside piping is not used to 
connect the pilot valve with the main 
valve; passages are cored in the castings, 
as shown clearly in the drawing. By 





t4 

















FIG. 249 
(Reproduced from previous artiched 
The main valve of Fig. 249 has five 
pistons, while that of Fig. 252 has only 
four. The former valve could also be 
made with four pistons by simply exchang- 
ing the supply and exhaust pipes. 
The latest design of operating valves 
used with the Otis plunger is shown in 
Fig. 253, and the valve pistons are shown 


separately in Figs. 254 and 255. An en- 


larged view of the pilot valve and of the 
valve V’ is given in Fig. 256. The prin- 
cipal difference in the main valve is that 
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reducing the diameter of B to the proper 
point. Although two valve cylinders are 
provided, they are both of smaller diam- 
eter than the single one if Fig. 249, and 
in addition the length of the valve is 
considerably reduced. 

The pipe O’ connects the pilot-valve 
chamber at O with the lower valve cylin- 
der at O”. The inlet J’ between the pis- 
tons 4 and B is permanently connected 
with the supply pipe so that the full tank 
pressure is always in this space; hence, 




















wit 











m, 
ei 








e 


comparing this valve with Fig. 249 and 
studying the explanations of Figs. 249 to 
251, the operation of every part will be- 
come perfectly clear. If the lever G, Fig. 


252, is raised, K will be shifted to the 
left through the action of K”, because 
If G is moved 


F” holds K_ stationary. 











To Cylinder 


it is divided into two sections, these being 
located in separate cylinders, one below 
the other. On account of this construc- 
tion, one more piston, B’, is required, but 
.on the other hand the pistons A and B are 
of much smaller diameter than in Fig. 
249. The only function of these pistons 





when the pilot valve is moved so as to 
connect O’ with the discharge, the piston 
will move to the left, as the pressure on 
the right-hand side of A is greater than 
that on the left-hand side of B, but if 
O” is connected with the supply pipe, 
through the opposite movement of the 
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Diseharze To and From 


Cylinder 















































FIG. 


pilot valve, the pressure on both sides of 
A will be equal, while B will be subjected 
to the full tank pressure on the left-hand 
side, and only to the atmospheric pressure 
on the right-hand side; therefore, the 


jiqd B Cc | 





253 


being simply a motor cylinder. In Fig. 
257 only the supply pipe connection S, 
and the lifting cylinder connection C are 
shown, the discharge pipe connection be- 
ing on the other side. The position of 
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FIG. 


valves will move to the right. The con- 
struction of the pilot valve and the valve 
V’’ is clearly shown in Fig. 256. Looking 
at the sectional view it can be seen that 
about the only difference between it and 
Fig. 250 is that the plug valves RR’ are 
not used. Experience has shown that they 
can be omitted as gradual acceleration 
can be effected in several other ways, as 
for example, by varying the distance be- 
tween the valves L and L’ so as to 
throttle the pasage into U or X more or 
less, as may be required, or by varying 
the diameter of the spacing sleeves be- 
tween these valves. The external appear- 
ance of this valve is shown in Fig. 257. 
This illustration also serves to make per- 
fectly clear the construction of the levers 
F", H, J, K, K', ete. The lever K’ is 
actuated by an extension of F” above the 
pivot on which this lever swings; hence, 
in starting, K’ remains stationary, just 
as in Figs. 249 and 252. 

The main pipe connections are made 
with the upper cylinder, as this one con- 
tains the valve proper, the lower cylinder 


rt 
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these pipe connections is varied to suit 
the location of the piping in each par- 
ticular case, and this location is governed 
by the shape of the building and the lo- 
cation of the pumps, tanks, etc. The 
drawing, Fig. 253, shows the three pipe 
connections all on the same side. In 
most cases the supply and discharge are 
more likely to be on one side and the 
cylinder connection on the other. The 
two inlets O and O” are connected with 
each other, and the inlet J’ is connected 
with the supply pipe. 


AuToMATIC Stop VALVES 
The 


valves 


construction of the automatic stop 
A and B, of Fig. 245, is very 
simple. Two of these valves of different 
design are shown in Figs. 258 and 259. 
In Fig. 258, the water enters through the 
inlet E and passes out through the open- 
ing F, whether the valve is connected in 
the supply or the discharge pipe; in Fig. 
245 it will be noticed that in both valves 
A and B the water flows in through the 
top pipe. The piston A serves to balance 
the pressure on top of the piston B, and 
also keeps the water from passing out 
through the upper end of the valve. The 
piston C acts to prevent the escape of 
water from the lower end. When the 
elevator is going up the valve in the sup- 
ply pipe is in the position in which it is 
shown in Fig. 258, and the valve in the 
discharge pipe is raised so that the piston 
B is some distance above the upper edge 
of the port P. When the piston B is in 
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this position, the piston C is just below 
the port P, so that if any part of the dis- 
charge pipe beyond F is higher than P the 
water in it cannot flow out through the 
bottom of the valve casing. To catch any 
drip that may occur, the drain pipe N is 
provided, and the opening M is for clean- 
out this connection if it becomes 
‘logged up. When the valve piston B is 
above the ports P the water within the 
lifting cylinder cannot escape; hence, as 
water flows in through the open supply 
pipe the plunger is forced upward and 
the elevator car is raised. When the cai 
reaches the upper floor, the limit valve 4, 
Fig. 245, is closed by lifting the piston B 
above the ports P, and the car stops. As 
it is necessary that the car be stopped 
gradually, the upper edges of the ports P 
are made to incline toward each other, so 
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FIG. 258 


as to gradually stop the flow of water. 
When the car is stopped on the down 
trip at the lower floor by the action of the 
stop valve .B, Fig. 245, the action is the 
same as described for the up stop, with 
the exception that instead of stopping off 
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the flow of pressure water into the lifting 
cylinder, the discharge of water from the 
cylinder is stopped. 

There is a slight difference between the 
arrangement of the actuating lever J in 
Fig. 258 and the corresponding lever .4’ 
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FIG. 257. THE PLUNGER VALVI 


in Fig. 245. In the latter the lever is 
pivoted between the ends and the valve 
connecting rod is connected with one end. 
When the valve is so arranged, the piston 
is depressed to stop the elevator, while in 
Fig. 258 it is raised. To arrange the 
valve so as to stop by depressing the pis 

ton B, it is necessary that the latter be 
raised sufficiently to rest above the inlet 
E when the valve is opened; then if it is 
depressed below E the flow of water is 
stopped. To make the valve operate in 
this way the cylinder lining G is made 
longer so as to extend up above the inlet 
E, and the ports P are cut opposite this 
inlet. The piston B is raised so as to rest 
just below the bottom of the ports P 
when the valve is closed and the lever J 
is in the position shown; then when the 
valve is opened, by lifting it, the piston B 
is carried above the ports P and the piston 
A is raised to the top of the valve cylin- 
der. The valve piston C remains in the 
same position as in Fig. 258. When this 
change is made, the cvlinder linings G 
and H are virtually interchanged, al- 
though the same linings are not used; H 
is made long enough to contain the ports 
P, and G is shortened so as not to project 
up above the lower edge of the outlet F. 
The arm K that carries lever J is secured 
to the valve casing so that it may be 
moved around into any radial position 
that may be desired. This construction 
can be understood from the top view in 
Fig. 258. The arm K is provided with a 
clamping cap, and the two parts are 
bored to fit the upper neck L of the valve 
casing, so that in whatever position the 
arm may be set it will come into line with 
the valve rod D when the cap is tightened 
up by the clamping bolts. 

The valve in Fig. 259 differs 
from that of Fig. 258 in the construction 
of the piston B and the cylinder lining G. 
The latter is a short tube without ports, 
these being formed in the upper portion 
B’ of piston B. When the valve is fully 
cpened, B’ drops to the position in which 


shown 
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it is here shown, and the ends pass nearly 
out of the lining G. When the valve is 
closed the piston B is raised until the 
cup packing enters the lower end of the 
lining G far enough to make a joint and 
stop the flow of water. The ports cut in 
B’ V-shaped, so that as the valve 
moves upward, the flow of water is grad- 


are 


ually stopped. 


Tue Piston VALVES 


The construction of piston valves is 
clearly shown in Fig. 259. 

The arm K that supports the actuating 
lever J, is ‘made with two pivot holes 
kK R’, in order to adjust the leverage of J 
fer different movements of the actuating 
ropes. 
be adjusted by varying the point of attach- 
ment of one and the position of the lever 
J for the other. 


move the limit 


The travel of these ropes can also 


The effort required to 
valves can also be varied 


by means of the two pivot holes RR’, 


ig, 259, for if the one nearest the valve 
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is used, the lift of the actuating rope will 
be increased and the pull will be reduced. 
With small valves, as the frictional re- 
sistance is less, the lever J can be pivoted 
in the hole R, and then less movement of 
the actuating rope will be required. 
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Preparing Peat for Fuel 


After half a century of experiment with 
peat in attempting to produce a commer- 
cial fuel which would give satisfaction in 
the power plant and for domestic uses, it 
would appear that the problem has finally 
been solved by Dr. Martin Ekenberg and 
a process devised which has the earmarks 
of success. Heretofore, the difficulty in 
making peat as good and as cheap a fuel 
as coal has been in getting rid of the ex- 
cessive moisture always contained in the 
raw material. For this purpose mechani- 
cal means were of no avail, and, although 
the peat could be dried artificially, the ex- 
pense of drying a substance containing 
normaliy about eighty-seven and one-half 
per cent. of water was prohibitive. Even 
drying the peat by exposing it to the air 
failed to produce a fuel as cheap as coal, 
and did produce a combustible which, 
weight for weight, had from four to five 
times the bulk. 

The success of Dr. Ekenberg’s process 
lies in the discovery that peat, exposed to 
a temperature of over 150 degrees Centi- 
grade in a closed vessel, will char and 
lose its property of retaining water, the 
greater part of which could then be 
pressed out at small expense. In logical 
order, the method consists of first taking 
the wet peat from the bog, passing it 
through a specially constructed cutting 
machine which reduces it to a homo- 
genous mass, and by means of special 
pumps forcing it in a continuous stream 
through the carbonizing ovens, where it 
is subjected to a moderate temperature 
and a pressure of 200 to 320 pounds per 
square inch. It is then passed through a 
mechanical press, and all but eight to 
fourteen per cent. of the water removed. 
This small amount is evaporated by a 
final drying by means of waste heat from 
the carbonizing ovens, and the peat is 
then ready to be made into briquet form. 

By this process it is claimed that all of 
the valuable volatile constituents such as 
tar and the gaseous hydrocarbons are re- 
tained, and as the briquetted peat contains 
from 10,200 to 12,500 B.t.u. per pound, its 
value as a fuel is practically equal to 
that of ordinary coal. In burning, the 
briquets give a long, clear flame, and as 
they contain but the slightest trace of 
sulphur, no injury results to ironwork. 
When submitted to dry distillation, the 
briquets give off a coal gas of good qual- 
ity and are reduced to a hard coke suita- 
ble for metallurgical purposes. In addi- 
tion to these advantages, it was found in 
a recent locomotive trial that the new fuel 
was smokeless and that cinders were not 
produced. 

The total cost of production, including 
the price of the raw peat; wages for ex- 
cavation, transport and in the factory; 
depreciation and maintenance of plant, 
and administration expenses, is said to be 
in the neighborhood of $2.20 per ton, and 
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this cost, it is believed, can be appreciably 
reduced by adopting modern excavating 
machinery. An experimental plant has 
been in operation for some time at Stafsj6, 
Sweden, and the results there obtained 
should prove of exceptional interest. 





The Dreadful Fate of the Steam 
Engine 





Relegation to the scrap pile has been 
so often prophesied as the early fate of 
the steam engine that little or no atten- 
tion is paid to these dire predictions by 
any save the prophets, their immediate 
disciles, and a few readers of the popular 
science notes in the daily mewspapers. 
The gas engine, with its promise of a 
horsepower-hour per pound of coal, and 
the steam turbine, with its kilowatt-hour 
on 13 pounds of steam, have both been 
cited as the diggers of a grave broad and 
deep for the tireless servant of a century 
and a half of civilization; but for some 
perverse reason the piston steam engine 
refuses to follow the sickle and the spin- 
ning-wheel into oblivion. Some years ago 
there was installed in a mill in Belfast, 
Ireland, a steam engine of some 400 
horsepower which discharged only 8% 
pounds of water per horsepower-hour at 
the outlet of the surface condenser at nor- 
mal load. Recently there has been in- 
stalled at the Central Lighting Station of 
Brussels, Belgium, a steam engine of 4000 
horsepower, which between half load: and 
full load consumed an average of 9% 
pounds of steam per hour per indicated 
horsepower. An English engine-building 
corporation advertises its ability to install 
engines with cylinders of 19 and 41 inches 
in diameter, which shall, under certain 
specified conditions, develop 600 indicated 
horsepower with a water consumption of 
not more than 9% pounds per indicated 
horsepower-hour. It is at least regretta- 
ble that these superior results are always 


‘obtained so far away that verification is 


dificult; but allowing full credit to the 
reports leads to the conviction that the 
steam engine is in no immediate danger of 
becoming extinct. 

From news items, such as the forego- 
ing, that appear from time to time in the 
technical press, it is almost, if not quite, 
certain that in the race for first place as 
a power producer of combined reliability 
and economy the steam engine will not 
be seriously excelled by either the gas 
engine or the steam turbine. It is not 
impossible that the high degree of econ- 
omy reached by an occasional steam- 
engine installation may in the near future 
become ordinary practice, and that a 
steam consumption of 9 pounds or under 
per indicated horsepower-hour, instead of 
being telegraphed around the world as 
something phenomenal, may .become as 
common as the 16-pound steam consump- 
tion of everyday compound engines. 
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lowever this may be, it will doubtless 
remain true indefinitely that the piston 
steam engine, the steam turbine and the 
gas engine all have their legitimate re- 
spective fields in which they are each prac- 


tically invincible. 





Electric Traction and Coal 
Consumption 





In a communication to one of the daily 
papers a correspondent calls attention to 
what he considers the facts that the con- 
sumption of soft coal is decreasing be- 
cause of the increased use of electric 
power by the railroads, and that the soft- 
coal trade is injured thereby. If all of 
the railroads of the country should change 
from locomotive to electric traction there 
is no certainty that this change would re- 
sult in any perceptible reduction in the 
quantity of coal used in transportation 
service. It has never been claimed that 
the electrical transmission of power was 
more economical than the mechanical; 
it has always been adopted on the score 
of convenience rather than for economical 
reasons. 

The proportion of coal used by rail- 
roads has steadily decreased from some- 
thing over 40 per cent. of the total quan- 
tity mined in 1886 to less than 35 per cent. 
of the total output in 1905, which is the 
latest date for which any reliable statistics 
are available. During the same period 
the percentage used for domestic and in- 
dustrial purposes increased from 28 to 
42 per cent. of the total coal mined. 
While the percentage of coal used by the 
railroads is decreasing, the actual quan- 
tity used by them per annum is increas- 
ing enormously; 97,000,000: tons of coal 
was thus burned in 1905—an increase over 
the previous year which if continued at 
the same rate year by year for the next 
seventeen years will carry the coal con- 
sumption by railroads over 240,000,000 
tons for the year 1925. It is evident, 
therefore, that although the railroads are 
using a smaller proportion of the total 
coal mined they are still using a regu- 
larly increasing quantity, and the steady 
rise in price indicates that the soft-coal 
trade is not being injured to any appre- 
ciable extent by the electrification of a 
few suburban railroad lines. 

While it is not probable that the coal 
deposits of this country will approach ex- 
haustion before better methods of obtain- 
ing heat, light and power are discovered 
and utilized, it is interesting to note the 
effect of the enormous demand upon the 
different coalfields. Coal which is being 
sold today from many mines was only a 
few years ago unmarketable, because of 
the existence of better seams which have 
since been exhausted. That this feature 
in the history of the coal situation will be 
nany times repeated is highly probable, 
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and calculations, based on the extent of 
known coalfields and the estimated in- 
crease in the consumption, purporting to 
show that all of our coal will be gone 
in two thousand years savor much of un- 
thinking guess-work. 





Speed of Flame Propagation in 
Gas Engine Fuel Mixtures 





Dr. A. Nagel, of the Dresden High 
School, recently conducted some interest- 
ing experiments to determine the rates at 
which flame propagation is produced in 
mixtures of gas and air such as are com- 
monly used in gas engines. The experi- 
ments were made with the spherical bomb 
employed some years ago in Prof. Langen’s 
investigation of the explosive pressures 
of hydrogen and carbon monoxide, the 
mixture being ignited in the exact center 
of the bomb, which was about 1534 inches 
in diameter. 

With both illuminating gas and pro- 
ducer gas Dr. Nagel found that for high 
percentages of gas in the mixtures the 
initial pressure, which ranged up to I14 
pounds per square inch, influenced the 
speed of the inflammation only slightly. 
In mixtures of low gas proportions the 
initial pressure had a distinct influence; 
the greater the pressure, the slower the 
flame traveled. With an 8 per cent. coal 
gas and air mixture the flame went out 
after being started, and the combustion 
was not complete even after ten ex- 
plosions. The speeds observed with illu- 
minating-gas mixtures were: Twenty 
inches per second or less with 8 per cent. 
gas; 5 feet or less with II per cent gas; 
from 10 feet to 13 feet with 16 per cent. 
gas. When the temperature of the gas 
mixture to be exploded was raised to 75 
degrees Centigrade, the speed rose slightly 
in one case. With the poorer mixtures 
the initial temperature, 15 degrees or 75 
degrees Centigrade, mattered little. 

In the producer-gas mixtures of 30 per 
cent. the speed was about 20 inches per 
second, going down to half that value, or 
less, as the initial pressure was increased 
to 114 pounds per square inch. The pro- 
ducer-gas mixture of 46.5 per cent. gave 
a speed of 6% feet or more. At the 
initial temperature of 15 degrees Centi- 
grade it was, in the latter case, 6.4 feet, 
and at 75 degrees Centigrade, 6.9 feet per 
second. 

Determinations 
of the coal gas—undiluted with air—in a 
Junkers calorimeter showed 483 B.t.u. per 
cubic foot; the producer gas showed 133 
B.t.u. The 8 per cent. coal gas mixture 
would thus have had a value of 38.5 B.t.u., 
and the 30 per cent. producer gas mixture 
39.9 B.t.u.; the two mixtures had there- 
fore approximately the same _ calorific 


of the calorific power 


power, yet greater speeds were obtained 
in the producer gas, probably on account 


505 


of its methane contents. Comparing the 
producer gas mixture of 46.5 per cent. 
with ihe coal gas of 16 per cent., the heat 
value of the former being about 61.8 
B.t.u. and that of the latter 77.2 B.t.u., the 
experimenter found that the flame trav- 
eled at 13 feet per second in the coal gas, 
and only at 6% feet in the producer gas 
mixture. 

In discussing the results of these ex- 
periments, which will be continued, Dr. 
Nagel refers to the uncertainty of the 
temperature estimates. The first ignited- 
gas particles will be compressed after 
ignition, the last ignited particles will be 
compressed before being fired. The final 
temperatures will be different, 
especially in gas-engine cylinders, which 
are of unsymmetrical shape. 


very 





The Fundamental Electrical. Units 





international electrical 
congress held at the Columbian Ex- 
position in Chicago fifteen years ago, 
physicists and scientists in practically all 
civilized countries have been considering 
the subject of electrical units and stand- 
ards. There is no universally recognized 
practical unit of electromotive force, for 
example, although the so-called interna- 
tional volt has been in general use since 
its definition by the 1893 congress. An- 
other international congress is to be held 
in London next month for the purpose of 
trying to agree on absolutely universal 
standard values for the ohm, volt and am- 
pere, and it is to be hoped that the ques- 
tion will be settled for all time and on a 
rational basis. 


Ever since the 


It is proposed to make the ohm the first 
primary unit, adopting the present inter 
national standard of a column of mer- 
cury 106.3 centimeters high, of unvary 
ing and weighing 14.4521 
grams. It is further proposed to make 
the ampere also a primary unit, leaving 
the volt, the unit of pressure, a secondary 
or derived unit. While this plan may be 
the most expedient one it is not at all 
logical to treat a cause as secondary and 
its effect as primary, nor does it appear 
to be necessary in this case. Of course, 
there is the argument that a standard am- 
pere is much more easily reproduced than 
a standard volt, but that is not a strong 
argument for a body of scientists to put 
forward. From all logical and rational 
considerations, the volt should be a 
primary unit. The Weston cadmium cell 
appears to be as reliable a means for get- 
ting at the standard volt as a silver volt- 
ameter is for obtaining the standard am- 
pere. Neither standard unit can be picked 
up and used for purposes of comparison, 
like a standard yard or pound; the re- 
production of either is a strictly labora- 
tory process, and the fact that the one is 
a trifle easier to carry out than the other 
is not scientific justification for illogical 
definitions. 


cross-section 
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Power Plant Machinery and Appliances 


Original 
No 


Descriptions 
Manufacturers 


of 


or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


Gas Producer System of 
Firing Steam Boilers 





The main feature of this system of 
boiler firing is the application of a gas 


producer to the ordinary types of steam 


st 


aa 

















FRONT AND SIDE VIEW 
boilers.- The illustration shows its appli- 
cation to a water-tube boiler. 

The producer is placed in front of the 
boiler and is preferably sunk to a level 
with the floor, with the cleaning chamber 
in front. The fuel is put into the pro- 
ducer either direct or with a_ feeder. 
Cleaning is necessary once in twenty-four 
to forty-eight hours and steady steam 
pressure at all times is claimed. The 
combustion of the fuel is such that there 
is practically little or no smoke. Pro- 
vision is made for shutting off the boiler 
at a moment’s notice, and the whole ar- 
rangement is always under perfect control. 

The fuel used may be gas, coke or coal, 
which is gasified in the producer in the 
usual way. Before entering the boiler, 
however, the gases and air are mixed ina 
chamber or chambers placed in front of 
the boiler, one to each firing door in the 
case of water-tube boilers. In the case of 
the Lancashire or Cornish boiler the gases 
pass into a combustion chamber con- 
structed in the lower half of the flue or 
flues from which they issue through 
specially formed screens at a high tem- 
perature. It evident that what was 
formerly the ash pit or receptacle for 


is 


— | 


| vee COUN 


ashes is transformed into a reservoir of 
highly heated gases, thus considerably in- 
creasing the heating surface of the boiler. 

It is claimed that 
effecting a increase in 
evaporation per pound of fuel and at the 
time 


installations erected 


are surprising 
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GAS FIRING SYSTEM 


INTERESTING 


evaporation per hour 
hand firing. 

This system is manufactured by R 
G. Hislop, 13 St. James place, Pais 
England. 


as compared 





Badenhausen Water 


Tube Boiler 


This type of water-tube boiler is mai 
factured by the Elliott Bay Iron Wo: 


318 Railroad avenue, Seattle, Was 
whose sales agents are the Engin 
ing Corporation, 353 Arcade Annex, 


Seattle, Wash. It will be noted that th: 
boiler combines the salient features ot 
both the Babcock & Wilcox and Stirling 
boilers; that the circulation is prac 
tically the same as that of the Babcock & 
Wilcox and the construction is 
that of the bent tubes such as are used in 
the construction of the Stirling boiler 
It is 


is, 


boiler 


clear that the hot ‘gases risé 
from the grate and pass up through the 
lower bank of tubes and, owing to the 
construction of the bafflewall, find their 
way toward the front of the boiler in 
their upward passage so that the two 


drums shown are utilized, in part, as heat- 
ing surface. . The two lower tube banks, 


passing from one drum to the 


upper 
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r, are also in the passage of the hot 
s, and, therefore, constitute part of 
heating surface. The gases being de- 


ted by the upper bafflewall pass down 


toward the rear end of the boiler, and in 
loing give out part of their heat to the 


siperheating coil shown. Striking the 
lewall in the rear, the gases pass down 
next to the mud drum, and in passing 
toward the stack outlet surround the 
rtical tubes running from the mud drum 


the upper steam drum. 





Bach Metallic Packing Rings 


the illustration shows the Bach metal- 
lic packing rings for stuffing boxes, which 
said to have the following 
They may be immediately applied 
to any construction and are ready to in 
sert in any size stuffing box, while the 
‘aim is made that they will last for years, 
as the cortents of the rings do not escape. 
Owing to the antifriction features of this 
type of packing, it is claimed the piston 
rod does not wear, and considerable time 
saved for the the 
rings do not require replacing at frequent 
intervals. of the metal 
packing rings, which are filled with graph- 
ite, to the stuffing box through excessive 


ire advan- 


tages: 


engineer because 


Is 


The adherence 


heat is impossible. 


This type of metal packing ring is 
suitable for steam engines for all indus- 
trial purposes, high-pressure steam en 


gines up to 360 degrees Centigrade, steam 
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use. The packing is manufactured by 
Markus M. Charlottenburg, 


beniz-Strasse 28, Berlin. 


Bach, Lei 
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is driven 
a stud, the 
pinion being in one piece with an internal 


This gear 


by a spur pinion carried on 


internal load gear. 


gear, and driven in turn by a spur pinion 







carried on the hand-chain wheel shaft 
: ° which passes through the hub of the load 
Climax Spur Geared Chain Block age Pagal 
gear to the opposite side of the block 
where the hand-chain wheel is located. 
A spur-geared chain block of special Hoisting is accomplished by pulling on 
design and manufactured by the Climax the right-hand side of the hand_ chain, 
Hoist ( ompany, 1753-55 N. Howard thereby rotating the mechanism. Lower 
( \\"" Hook | 
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BACH METALLI( 


mers, cold and hot-water pumps, and 
icularly pumps for sugar factories, air 
acid engines, 
iulic engines of all kinds for water 
rks, locomotives and for motor-vehicle 


pressors, carbonic-gas 














PACKING 











IN STUFFING BOXES 


street, Philadelphia, Penn., is shown in 
detail in the accompanying illustration. 
The load chain runs on a sprocket wheel 
keyed io a long hub or sleeve supported 
in a housing, and cast in one piece with an 
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OF CLIMAX CHAIN BLOCK 


ing is done by pulling on the left-hand 


side of the hand chain, which releases the 


friction brake and permits the load to 
descend. 
The load is carried on hardened and 


ground steel rollers, which, it is claimed. 
give an efficiency of more than 80 per 
cent. The gears are all inclosed in a dust 
proof case and run in an oil bath. Owing 
to the few parts and simplicity of con 
struction, the cost for repairs should be 
small. The retaining brake is extra strong, 
and noiseless 


and smooth 








in operation 

The chains are made of high - grade 
iron. 

Firebrick Shapes 

The Baltimore Retort and Fire Brick 

Company, Hull and Nicholson streets, 

Baltimore, Md., manufactures _firebrick 

and firebrick shapes of all conceivable 

forms. The regular brand is intended 


especially for use where ability to with 
stand extremely high temperature is de 
sired. The company’s patent bond brick 
have concavities on one side and buttons 
to match on the other, constituting an in 
terlocking feature to prevent their giving 
wall 


way. They are used for tying in a 


where there is a liability of strain. 
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Internal Bond Bar for Concrete 
Reinforcement 


The illustration shows the construction 
of a new internal bond bar for concrete 
reinforcement, patented by Arthur Prid- 
dle, Builders’ Exchange building, San 





BOND BAR FOR 


Cal. Its main features 


sist of the flanged slit in the center of the 


lrancisco, con- 
flat side of a reetangular section bar, the 
preferred form; as the section is not re- 
The 


bars are made in small and large sizes; 


duced the strength is not impaired. 


the smaller sizes are made cold, the larger 
hot. .\ 
by weaving small bars of the same pat 
The flanges 


sizes) made fabric can be made 


tern through the apertures. 


on the bar overcome the cutting effect 
of a flat bar when used plain. It is evi 
dent that the bar can be turned on its 


axis for any special position. 





Copes Boiler Feed Regulator and 
Pump Governor 





The purpose of this apparatus is 


maintain a constant water level in steam 


to 
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which a check valve in the feed line is 
operated. Fig. 1 shows the expansion tube 
with the piping necessary to connect it to 
the water column and check valve. 

When the water in the boiler is above 
the desired level the disk of the check 
valve is held to its seat by a weight C, 
Fig. 2, joint. 


acting through a_ toggle 





REINFORCING CONCRETE 


When the water level falls, steam enters 
the expansion tube and the expansion of 
the latter operates through a_ bell-crank 
lever B to raise the weight and release the 
check valve, permitting water to pass into 
the boiler. 

lig. 3 illustrates the pump governor in 
This throttling 
valve placed in the steam line and con- 
trolled by a piston on the valve-stem. The 
of the pump 
charge acts upon one side of this piston, 


section. consists of a 


pressure water from dis 
tending to close the valve, while the steam 
pressure from the boiler acts on the other 
side, tending to open the valve. A coun- 
terweight is so adjusted that the valve 
will just seat when the feed-line pressure 
is at a pre-determincd excess over the 
boiler pressure. 

If, for instance, there are three boilers 
in the battery and it is desired to carry a 
pressure of 20 pounds more in the feed 
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sure. On the other hand, when the fee 
line pressure tends to rise above this ey 
cess, its action on top of the piston ove 
comes the sum of the steam pressure ai 
the counterweight and cuts off the stea 
from the pump until the pump-dischar; 
line pressure is reduced by some boil 
taking water. 
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This regulator and governor is manu 
factured by the American Boiler Econom) 
Company, Philadelphia, Penn. 





Twenty common brick, laid, equal on 


cubic foot. 

















FIG. lL. SHOWING 


boilers. The construction is simple; the 


longitudinal expansion of a straight com- 
position metal tube, caused by changes in 


temperature, furnishing the foree by 





EXPANSION 


TUBE AND CONNECTIONS 

line than in the boilers, the controlling 
valve of the governor will pass steam to 
the pump as long as the feed-line pressure 
is less than 20 pounds above boiler pres- 


FIG. 3. SECTIONAL VIEW OF PUMP GOVERNO! 

Immediately upon entering the boiler 
room ascertain, beyond a doubt, whethe: 
the the boiler is at the 


level. 


water in prope: 
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New Open Feed Water Heater 





. new form of open feed-water heater 
been devised by The Sims Company, 
ic, Penn. It is constructed of cast iron 
is round in form, with all flanges 
rfaced. 
Instead of the usual trays for gather- 
this heater 
has inverted perforated saucers suspended 
rom central hook bolt which 
tains this interior structure always plumb, 
viving an even flow and perfect distribu- 
tion of the water. 
lhe water passes through an automatic 


ing seale-producing matter, 


a main- 


valye controlled by a float in the water 
chamber, and overflows from a cast-iron 
cup which forms a trap, thus preventing 
line, 
which the water, passing through 


steam from going into the water 
ft 


he perforations, is distributed in proper 


i 
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SIMS NEW OPEN FEED WATER HEATER 


form to absorb every possible unit of 
heat. If the perforations should at any 
time become clogged the water will still 
he well distributed as it will leave the 
saucers as a thin veil at the outer edges. 

From these inverted saucers the water 
lows into a receiving tray; between this 
tray and the inner shell of the heater is 
a packing and the water must therefore 
necessarily flow down the pipe into the 
where a large per cent. of the impurities 
will precipitate by its own gravity. The 
lter, not being loaded with this heavy 
inatter as when filtration is downward, is 

fine condition to remove the lighter 

rticles which are frequently the more 
The water 
hrough this body of hard coke held in 
two grates 


‘oublesome. ascending 


between is 
roughly filtered. 
\ surface blow-off is provided, also a 


uspension very 
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trap over the water outlet to the pump. 
This trap prevents any scum that may be 
floating on the surface of the water from 
the if the in 
the heater should become lower than the 


reaching feed-line water 
working level; this provision causes the 
suction to the pump to break before the 
surface of the water can be drawn down 
sufficiently low to pass through the trap. 
A vent is also provided in the receiving 
tray to prevent the danger of the water 
being “air bound.” 

With this method of filtering upward, 
mud of the 
chamber in the bottom of the heater there 
will be a rush of water through the filter, 
The heater 
suitable clean-out 


whenever the is blown out 


tending to clean it. is also 
with 


water gage, etc. 


supplied doors, 

The illustration shows the heater piped 
for the induction method. With this 
method the heater receives all the steam 
that it can possibly absorb and no water 
carried out the steam. These 
heaters are made in sizes from 50 horse- 


with 


is 


power and upward. 





New Goetze Gaskets and Valve 
Disks 
Fig. 1 of the accompanying illustrations 


of 


has 


shows a composed 
asbestos and graphite, which 
brought out by the American 


Gasket and Packing Company, of 


gasket copper, 
been 
Goetze 
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tute for flexible valve disks hitherto used, 


a gasket or disk has been devised, which 


All stan 


is applied as shown in Fig. 2. 














FIG. 2. GOETZE’S VALVE GASKET 


dard sizes for various designs of valves 


manufacturers made and 


kept in stock. 


Books Received 


“High Speed Dynamo Electric Machin 
ery.” By Hl. M. Hobart and A. G. Ellis 
John Wiley & Sons, New York. Cloth: 
6x9 inches; illustrations : 


Price, $6. 


by various are 





520 pages, 355 


indexed. 


“Hydro-Electric Practice.” By H. A. 
C. E. Von Schon. J. B. Lippincott Com 
pany, Philadelphia, Penn. Cloth; 382 
pages, 714x034 inches; 140 illustrations : 


indexed. Price, $6. 
“The Water Powers of Wisconsin.” 


Leonard S. Smith. Wisconsin Geological 


by 
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FIG. I. 


York City. 
copper gasket inlaid with asbestos-graph 
ite, and it is claimed that it will make th« 


most obstinate joint tight. As a substi 





It consists of a plain profiled 


GOETZE’S COPPER MANHOLE GASKET 


and Natural History Survey, Madison, 
Wis. Cloth; 354 pages, 6'4x9™% inches; 
» illustrated; indexed; tables. Price, 25 


cents to cover payment of postage. 












Inquiries 


Wuestions are not answered unless they are 
wf general interest and are accompanied by 
the name and address of the inquirer. 








The Four-stroke Cycle 


Who really originated the four-stroke 


cycle now commonly employed in_ gas 
engines ? 
M. K. K. 
Beau de Rochas first announced the 


principles of the cycle; Otto built the first 
engine in which it -was completely carried 
out 
Circular Mils 

What is meant by the expression “cir- 
cular mils” as apolied to 
wires ? 


electric-light 


M. W. S. 
The circular mil is the unit used as a 
basis for the calculation of the cross-sec- 
tional 


area of wires. The cross-section, 


in circular mils, of any wire is equal to 


the square of its diameter in mils. A mil 
is 1/1000 inch. 
Temperature of Boiling Water Under 


ground 

Will the point of water be 
higher in a mine several hundred feet 
deep than at the sea level? 


boiling 


Bang, 
The temperature at which water boils 
depends upon the pressure upon its sur 
face. At a depth of 500 feet below the 
sea level the boiling point would be 213 
degrees; at 2000 feet, 215 degrees and at 
4000 feet, 217 degrees. 


Factor of Safety 
What is meant by 
“factor of safety?” 


the expression 


J. A, 

The factor of safety is the ratio of the 
strength of a material to the maximum 
Ioad put on it. In Massachusetts the fac- 
tor of safety of boilers is fixed by law at 
5: that is, the load allowed upon a boiler 
is limited to one-fifth its ultimate 
strength; or, more logically, the strength 
of a beiler (in its part, of 
course) must be five times the maximum 


pressure to which it is to be subjected. 


weakest 


Lost Motion in Pump Valve Gear 

For what purpose is there lost motion 
between the block and the valve of a du- 
plex pump, and how much lost motion 
should there be? 

By lost motion is meant the distance 
the valve rod travels before moving the 
valve. The object of this lost motion is 
to allow one piston to nearly complete 
its stroke before starting the valve con- 
trolling the other. As-+one piston ap 
proaches the end of its stroke, it moves 


the valve enough to allow the second 
piston to take up the work as the first 
one lays it down. The amount of lost 


motion should be just enough to allow 


each piston totravel full stroke. © In pumps 
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where this lost motion is not adjustable 
it is usually made equal to one-half the 
width of the steam port. 


Unsymmetrical Armature Setting 

The armature of a 40-horsepower multi- 
polar electric motor runs over toward one 
side of the machine to such a degree that 
the shaft 
against the end of the journal bushing 
heats it. What is the cause? 

BH. ..£. 

If the machine sets level, the armature 
is not centered in the field-magnet and 
the pull of the magnet poles drags it over 


the rubbing of the collar on 


The remedy is to move 
that journal box out farther from the 
frame and move the other one inward a 
corresponding distance. The distance re- 
dauired can be determined by a few experi- 
ments; the over K 
run the machine free for a few minutes; 
if the collar still rubs, set the boxes over 
'’é inch more, and so on until the arma- 
ture “floats” 


against the box. 


set boxes inch and 


freely endwise. 


Perfect Gases 
What is a “perfect” gas and for what 
purposes are perfect gases used? 
TASS 
There is no perfect gas in existence, so 
far as physicists have been able to dis- 
cover. <A perfect gas, if it existed, would 
follow exactly the laws expressed in the 
formula 
x Volume 
Temperatur 


Pressure : is 
= 778 X (Cp—C,), 


in which Cp represents specific heat at 
constant pressure and Cy the specific heat 


The 


expressed in 


at constant volume. pressure and 


temperature absolute 
values, and English units are to be used, 


as the formula is stated. 


are 


The elementary gases and their common 
chemical combinations approach so nearly 
to .what perfect gases would do that they 
are such for convenience 
in making calculations. 


considered as 


Babbitting a Journal Box 

1. How can I tell when melted babbitt 
metal is hot enough to pour? 

2. Is it necessary to drill holes or chip 
slots in the box to keep the lining from 
working out? 

3. Will babbitt metal stick 
nary shaft if it is not oiled? 


to an ordi 


F. J. L. 


t. When the melted metal will char a 


“pine stick thrust into it, it will pour well. 


2. As the metal will not unite with or 
stick to the box some provision must be 
made to keep it in place. In ordinary 
shafting boxes there is usually a ledge 
the of the box 
which serves to hold the metal in place. 
the 
bearings of engines it is better that the 
hammered “until it 
fits the inside of the béx perfectly and 
then bored to the right size. 


cast on ends and _ sides 


In connecting-rod ends and main 


metal be thoroughly 
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3. If the shaft is perfectly clean tl 
metal will sometimes give anoyanc 
sticking. It is a good practice to gi 


the shaft a coat of oil or graphite, or 
some cases wrap it with a sheet of pap 





Business Items 


° 

Recent orders taken by the Ohio Blo 
Company, Cleveland, Ohio, include 18 ea 
iron exhaust heads from 5 to 16 inches, 

13 “Swartwout’’ steam separators from 6 
10 inches. 

Kellogg & Buck, Morenci, Mich., who opera 
the Morenci roller mills, installed a Bucl 
boiler skimmer made by the Buckeye Boi 
Skimmer Company, South End, Toledo, Ohio 
in one of their boilers and after a thorough tria! 
say it has kept the boiler clean and uphe 
every claim made for it. 

The Russell Engine Company, of Massillo 
Ohio, has moved its St. Louis office fro 
the Victoria building to 208 Security buildin 
This office is in charge of J. B. Bell, who is 
well known engineer in that section. T! 
Russel] Engine Company, in addition to building 
its well known line of engines, installs complet: 
steam plants, vacuum heating and ventilating 
systems. 


The complete equipment of the new power 
house for the Warrenton Woolen Company) 
Torrington, Conn., will consist of three 72-inch 
Bigelow horizontal return-tubular boilers, a 
feed-water heater and an auxiliatfy heater ar 
ranged for connection to a future economizer, 
a 19x36 Cooper-Corliss horizontal simple non-con 
densing engine, direct connected to 250-kw 
Crocker-Wheeler alternating-current generator 
No piping will appear in the engine room, all 
steam being taken from below the floor. The 
economizer when installed will heat water for 
manufacturing purposes, a tank being provided 
in the dye house and the system so arranged 
that the water will circulate through the econo 
mizer and be stored in the tank. 





New Equipment 


The Mitchell (8S. D.) Power Company has 
Dlans finished for a new power house. 
F. A. Howe, Jr., Huntsville, Ala., 
establish an electric plant at Gurley. 
Armour & of Chicago, IIl., will 
lish a phosphate plant at Phosphoria, Fla. 
Parker, Webb & Co., Detroit, Mich., is hav 
ing plans prepared for a new packing house. 


will 


Co., estab 


Ruddy Bros., Kansas City, Mo., will establish 
a cold storage and ice plant to cost $300,000. 

F. Largen, Floresville, Texas, has applied for 
a franchise to construct an electric-light plant. 

Capitol Brewing and Ice Company, Montgom- 
ery, Ala., will rebuild its plant recently burned 

A new dye-house will be erected for the 
Cleveland Worsted Mills Company at Ravenna 
Ohio. 

The city of Sevierville, Tenn., contemplates 
installing a gasolene plant for lighting. C. W 
Fox, recorder. 


The Poplarville (Miss.) Light and Water 
Company will make improvements to cost 
about $10,000. 

Ludwig Sellmayer, Baltimore, Md., has 


awarded contract for erection of a two-stor 
cold-storage plant. 

The Chatfield (Minn.) Electric Light and 
Power Company contemplates erecting an 
auxiliary power house. 

Bids will be received until September 24 


by the town clerk, Hartley, Iowa, for installing 
an electric-light plant. 
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The American Combined 
Pressure and Recording Gauge 





Keeps an accurate account of the 
pressure in boilers day and night. 





It immediately shows the way to 
10% fuel saving, and can always 
be depended upon for perfect re- 
liability. Circular 3-D. 


“AMERICAN” 
PRODUCTS 


The American Dead 
Weight Gauge Tester 


tests steam gauges by dead weights 
and shows at once whether or not 
they are registering correctly. It is 
invaluable in any power plant. 
Circular 4-D. 


American Steam Gauge 
and Valve M’f’g Co. 


208-220 Camden St., Boston, Mass., U.S.A. 


New York, Atlanta, 
26 Cortlandt St. 835 Equitable Bldg. 
Chicago, 7-9 So. Jefferson St. 











Pittsburg, Frick Bldg. Annex. 
San Francisco, 247 Pine St. 
Montreal, 444 St. James St. 
Los Angeles, 213 So. Los Angeles St. 
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Ine cltizens of St. Mary’s, Kans., have voted 
to issue $15,000 bonds for an electric-light plant. 
Henry Mees, city clerk. 

H. V. Burns, 4 Library Row, Augusta, Ga., 
is interested in the organization of @ company 
to establish an ice plant. 

City of Corpus Christi, Texas, will vote on 
issuance of $125,000 bonds to purchase and 
enlarge its water-works plant. 

Contract for addition to power house at the 
mill of the American Velvet Company, Ston- 
ington, Conn., has been awarded. 

Okla., contemplates 
Watts, 


The city of Pryor Creek, 
installing water-works system. F. M. 
Pryor Creek, should be addressed. 

Poenish Bros., Wichita, Kans., owners of 
the Banner Mills, recently destroyed by fire, 
have made arrangements to rebuild. 

The Jewell Cotton Mills, Charlotte, N. C., 
recently organized, will commence construction 
of buildings soon. T. J. Lillard is treasurer. 


The Southern Colorado Power and Railway 
Company, ‘Trinidad, Colo., is contemplating 
installing new boilers and a turbo-generator. 

The Parker Hosiery Mills and Dye Works, 
Portsmouth, Va., will erect new buildings to 
replace the present ones. Will use electricity. 

The city of Danville, Va., has appropriated 
$22,000 for a central lighting plant. Frank 
Talbot, superintendent Water, Gas and Electric 
Department. 

The Austin Run Mining Company, Harrison 
building, Philadelphia, Penn., is said to be 
planning to install a power plant at its mine 
at Brooke, Va. 

Bids will be received until 7 p.m., September 
24. by L. E. Weber, secretary Board of Public 
Service. Minerva, Ohio, for a 150-horsepower 
boiler of 150 pounds steam pressure. 

The Zanesville & Meigs Valley Traction Com- 
pany has been organized to construct an elec- 
tric railway from Zanesville to Beverly, Ohio. 
Iki. R. Meyer, Zanesville, Ohio, president. 

The Greenesville Light and Water Com- 
pany is planning to begin construction of 
n water-power electric plant near Emporia, Va. 
W. S. Goodwyn, Emporia, is president. 

It is reported that bids will be received 
about Nov. 1 for the contruction of water 
works ut Mesa, Ariz., to cost about $50,000, 
L. G. Knipe, Phoenix, Ariz., is engineer. 

A company has been organized at Sweet- 
water, Texas, to construct a water, ice, light 
and power plant. Burns & McDonnell, Dwight 
building, Kansas City, Mo., will supervise the 
work, 

The Electric Light and Street Car Company, 
St. Petersburg, Fla., will build) an = addition 
and install new machinery at a of about 
$15,000, including Corliss engine, boiler and 
dynamo. 


cost 


lt is reported that a 
organized ato Fairburn, 
trie street railway 
Park. De. L. M. 
terested. 

The Oklahoma, Missouri «& Inter- 
urban Railway Company has organized 
at Miami, Okla., to build a railroad from Miami 
to Lincolnville. Capital $100,000. 0 President, 
Franklin Smith, Joplin, Mo. 


company is 
Ga... to build an 
from Fairburn 
Ilobgood, Fairburn, is) in- 


being 
elec- 


to College 


kansas 
been 


Proposals will be received until noon Sept. 


1) for a power plant at the Ohio Soldiers 
und Sailors Orphans Ilome, at XNenia., Ohie, 
necording to plans, etc... on file in) the office 
of superintendent of the home. 

The Isthmian Canal Commission, Washing- 
ton, D. C., will receive bids up to 10:30 a.m., 
October 5, for dupiex horizontal feed pump, 
rotary hand pumps, gage glasscs, rubber gage 


glass gaskets, etce., as per Circular No. 166. 
Bids 


until 


will be received September 30 
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by (€. W. Goodman, superintendent Indian 
School, Phoenix, Ariz., for installing two 125- 
horsepower boilers, two oil pumps, feed-water 
heater, duplex steam pump, electric motor. 


The Huntsville, Chattanooga & Birmingham 
Interurban Railway, Light and Power Com- 
pany has been incorporated at Huntsville, 


Ala., with $50,000 capital. The company will 
build a railroad from Huntsville to the State 
Fair Grounds. Ed. L. Pulley, general manager. 

The Albany & Ifudson Railroad Company, 
operating an electric railroad is planning im- 
provements at its power house in Hudson, 
N. Y., including the installation of a new 
steam turbine and motor generator, also the 
erection of a new boiler house. 

The minority stockholders of the Barre 
and Montpelier Street Railway Company ob- 
jected to the power house plans of the ma- 
jority and for that reason the Corry-Deavitt- 
Frost Electric Company, was incorporated at 
Montpelier, Vt., with $150,000 capital to 
build a $100,000 power plant in the east part 
of the city on Winooski river. 





New Catalogs 


Fort Wayne Electric Works, Fort Wayne, Ind. 
Bulletin No. 1111. Motor drives. Illustrated, 
24 pages, 8x11 inches. 

Goulds Manufacturing Company, Seneca Falls, 


N. Y. Booklet. Hand and power pumps. 
Illustrated, 34x6 inches. 
Nernst Lamp Company, Pittsburg, Penn. 


Bulletin A. Westinghouse Nernst lamp. Il- 
lustrated, 30 pages, 44x6 inches. 

Standard Temperature Regulation Company, 
90 West street, New York. Catalog. Hot water 
regulator. Illustrated, 20 pages, 6x9 inches. 

Central Station Steam Company, Detroit, 
Mich. Catalog No. 2. Theory and practice of 
the Detroit meter. Illustrated, 12 pages, 6x9 
nehes. 

Anchor Packing Company, Philadelphia, Penn. 
Catalog C. Fibrous packings. Illustrated, 46 


pages, 4x64 inches. Circular. Tauril sheet 
packings. 

Oscar Barnett Foundry Company, Hamilton 
and Bruen streets, Newark, N. J. Catalog. 
“The Universal’? stoker. Illustrated, 8 pages, 
6x9 inches. 

Gem Manufacturing Company, Pittsburg, 
Penn. Catalog No. 5. Oilers, torches, flexible 


shafting, boiler tube cleaners, etc. Illustrated, 
42 pages, 6x9 inches. 

Cincinnati, 
Forget."" A 
Simpte 


The Triumph Electric Company, 
©. Pamphlet. “‘The Way to 
Treatise on Traveling without Stop-over. 
Life in the Private Office. 

Buffalo 
Catalog 97. 


Buffalo, N. Y. 
Air washer and humidifier. I[lus- 
trated, 36 pages, 6x9 inches. Catalog No. 7. 
Oil and lubricating and treatise on 
“How to Oil an Engine.’ Illustrated, 96 pages, 
6x9 inches. 


Forge Company, 


devices 





Help Wanted 


Advertisements under this head are Tn- 
serted for 25 cents per line. About six werds 
make a line. 

AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 

WANTED—Thoroughly competent steam 
specialty salesman; one that ean sell high- 
grade goods. Address “M. } ‘o.,”” PowEr. 


STEAM ENGINE ERECTING ENGINEER, 
capable of assisting in sales department, young 
man with shop experience and wide acquaint- 
ance among New England engineers preferred. 
Box 33, Power. 

NOTICE TO ENGINEERS—If 


you are 
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1908. 





desirous of making a change we offer the best 
opportunity for a-nice ‘income to the right 
man. The best selling specialty for a_ boile: 
extant. Selling for $50.00 each. A neces- 
sity for every boiler. Liberal contract. Ad- 
dress Power Specialty Co., 236-A. Fort St. 
W., Detroit, Mich. 


Situations Wanted 


this 
line. 


Advertisements 
serted for 25 cents 
make a line. 

CHIEF 


head 
About 


under 
per 


are in- 
six words 


ENGINEER of large industria 
plant desires change; active and alive, an ex 
pert with indicatogs;s and testing apparatus 
can keep operating expenses at proper figures 
Box 27, Powrr. 

WANT POSITION as engineer. Age 31: 
16 years’ experience in steam engineering 
low and bhégh speed and Corliss engine, pumps and 
boilers; a.c. and d.c. generators and air com- 
pressors. Married, strictly sober; will com: 
on 30 days’ trial. Employed at present. ‘ J 
C. F.,’”? POWER. 

ELECTRICAL 


) ENGINEER, 12 
perience, 


installing, operating and 
engines, turbines and electrical machinery. 
Technical education, indicator, first-class |i- 
cense, A-1 reference. Box 42, Power. 
POSITION WANTED in Southern States 
of America or Mexico by a wide awake operating 
engineer of three years’ technical and long prac- 
tical experience, who is thoroughly competent 
to operate and maintain plant and machinery 


years’ ex- 
repairing 


of any description and get maximum results 
Wishes position where close application and 
merit will be appreciated. At present chief 


engineer and master mechanic of a 100-ton 
plate and 30-ton can ice plant. ‘“ P. F.,” Power. 

WITH SEVEN YEARS’ experience from 
shop to electrical engineer in charge of machinery 
and equipment of a railway light and power 


system, graduate mechanical engineer desires 
change. Box 40, Power. 
A POSITION in any kind of engineering 


work by a 1907 graduate from the University 


of Michigan in mechanical engineering. Ad- 
dress C. L. Tuttle, Hammondsport, N. Y 
Miscellaneous 
Advertisements under this head are in- 
serted for 25 cents per line. About six words 


make a line. 

ALL PRACTICAL ENGINEERS should ap- 
ply to Wm. O. Webber, Consulting Engineer, 
432 Exchange Bldg., Boston, for information 
concerning tables on all engineering subjects. 

PATENTS secured promptly in the United 


States and foreign countries. Pamphlet of 
instructions sent free upon request. (C. L. 
Parker, Ex-examiner U. S. Patent Office, 4 


Dietz Bldg., Washington, D. C. 
WANTED—Patented articles which can 
be used in machine shop, boiler room or engine 
room. Must have merit. We _ possess finest 
facilities for marketing, having a large force of 
traveling men in this country and agents in 


nearly every large city of Europe, who all 
upon steain users and machine shops. Lib- 
eral contract. Highest of references. | Ad- 
dress Power Specialty Co., 236-A. Fort St. 


W., Detroit, Mich. 


STIRLING BOILER TUBES, cracking off 
can stop at once or no pay. Wim. Fulton En- 
gineering Co., office, 28 N. Canal St., Dayton, 


Ohio. 
For Sale 


Advertisements — under 


this head are itn- 

serted for 25 cents per line. About six words 
make a line. 

FOR SALE—20x48 Wheelock engine and 


two 72°x18 high pressure tubular boilers. in 


good condition cheap. Address ‘“ Engineer,’ 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—tTwo 60’x16’ H. T._ boilers: 
two 527x16’ H. TT. boilers: one 8”x10", 125 


n. P. m.. Imperial engine, direct connected to 


25 kw., 125 .. direct) current Triumph = gen 
erator; one 7”x&8”, 375 R. P. direct con 
nected to 10 kw., 125 V., direct current gen 
erator: one 20 H.P. , 500 V. Edison motor: one 
4% H.P., one 3 H.P., and one 3} P., 500 \ 
direct current) General Electric motor.  Ad- 
dress Thompson Hotel Company, Lincoln 
Neb. 

FOR SALE—Patent right for a_reversible- 


non-reversible rotary engine; 
tion less than Corliss engines. 
STEAM PLANT FOR SALE 


steam consump 
Boy 41, POWER. 


29x48 Wether- 


il! Corliss engine. Cost $3350; sell $1500. Two 
tubular ,boilers, 66’X1S’. Cost $1000 each; 
sell $450 each. F. O. B. cars Chester, Pa: 


All in good condition. 
» 
a. 


Keppel & Co., Chester, 
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“It’s Not The Money, 
It's The Principle 
Of The Thing”’ 





That Counts When You Are 
Buying Feed Water Heaters 


Webster Feed 
Water Heater. 


The cost of a feed water heater, purifier and filter is not 
the important consideration. It’s the principle on which 
it works that should interest you most because it’s there 
the economy and efficiency are started. 

The Webster is an open heater that automatically uses 
just enough exhaust steam to heat the water to the highest 
point. It is mot a thoroughfare for the exhaust, and it al- 
lows no back-pressure on the engine. Every Webster 
Heater is built to meet the specific requirements of the 
water it is to treat and the plant that is to use it. Every 
Webster Heater is guaranteed to do its work with 
perfect satisfaction. 

Let us tell you the details of principle, construction and 
operation of Webster Heaters. You out to be getting the 
coal and water saving that comes to ‘‘Websterites.”’ 


For Free Descriptive 
Booklet 12-F, Address 


Warren Webster @ Co. 


Camden, N. J. tien 
U. Ss. A. Webster Chemi- | 


cal Purifier. 12 








POWER AND THE 











ENGINEER. 





September 22 


ae, 


1908 














Alphabetical Index to Advertisers 




























PAGE PAGE PAGE PAG 
Alberger Co., i Os sss ovava xiecears 100. 1 c Pate Co., Juan. ........ 6.006. 96 | Lippincott Steam Specialty & Riverside Engine Co........ 10s 
Alberger ( — a ae ee 103 | Detroit Leather Specialty Co.... 61 _ | a ee rer er rae 61] Robb-Mumford Boiler Co...... 14 
PON eee ee 109 | Detroit Lubricator Co.......... SO | ROGW Mig CO... 066. cece sees 98 | Robertson & Sons, Jas. L... 7 
American Boiler Economy Co. . . 106 _— 2 ere 76 | Lunkenheimer Co............. 85 —. re Conveyor Co... 8 
American District Steam Co.... 92 Jirect Separator Co........... 92 McClave- RN yd 74 must Boller Co... 3.02. ..... 10 
American Engine Co........... 113 | Dixon Crucible Co., Jos........ 82 | y oC wey Pate oe ; ( 
i é oie . Ons McCrea & Co., James.......... 90 
American \ ccc and _ | Du Bois Iron Works........... 61 | McGowan Co., Jno. H.......... 103 | St. John, i e Shee MERA isalaee a's. .0 % 
ameriean Injector 66.2000... oes ee Se 6. eee Ol lickette & Roving iia... 10 
} I esccsctces OC F . DiawiMaeO@e. oc. .cc cues Martin Gra Sh ae 92; Qchutte w Noerting Vo......... ) 
American School of Correspond- Sion ee ea <8 +8207 = i ani. 9 | Shepherd Enginee ring Co....... 10 
American Stéari taige and Valve |» | Ette Mfg, and Supply Co... 112 | Mayville Specialty Mfg. Co..... 92) Bitco, lingineerias _ ; 
a > oe | Muteka Packing Co..........++ 75 ercer Rubber Co............. 77 eee een 2s 9 
Mfg. Co...............+2+++ 5S J ad : : = Minneapolis Steel & Machinery Skinner Engine Co. Bi 
American Steam Pump Co...... 100 | Fisher Governor Co............ 105 ‘0 114 | Smooth-On Mfg. C O. 
Anchor Packing Co............ 73 | Fitchburg Steam Engine Co.....110 Wao nk Steam Blower Co..___, 7g | Southw ark Foundry and Machine 
Reienaan Co., VoD... 6 oc cease 96 | Foos Gas Engine Co..'......... 108 | More N 1 06 oS a a a ee 1] 
. - F ‘Waune Wiachtic Wicsin 107 | More Ot See 96 
Armstrong Mig. Ee ee 89 ‘ort Wayne Hlectric orks... .. Morrin Climax Boiler Co....... 103 Starrett Co., 7 See 11\ 
Ashton Valve RON. ns: ays phiaie oieiess 89 | Franklin Boiler Works Co...... 104 | Mound Tool and Se raper Co. 109 | Steel Mill Pac King’ Go snatie 6 
Automatic Safety Water Gauge Gardner Governor and Separator Murphy Iron W: PE 55 lw a ay 92 Stephénson Mig. 5Q.......... 8. 
Co ....... eteeeseseeeeeees «gC eeetS 93 | Myers & Bro., F.E............ 100 | Srewese Scorer eHiain aise ae 
De ne eee TOR 109 Garlock od 113 erm India Rubber Co...... 77 | Struthbre- Welle Cor pmeant Os. 10 
ae ae ee - “reget ace ae ar ee =o | National Pipe Bending Co...... 99 ae 
a, SARE ARE ae 111 General Specialty Co.........-. = ——— a=. °°. 90 + seortag Co., TeeM. wei... 10 
_ 7m Bee. — a laear see = ype ag ang Seer ee a Neemes Bros.................. OL St tM ee } 
& Snow Co., C. 0... . 92 Green Fal Reonoiise RS 92 ~~: “fa Belting and Packing “ Toledo Pipe Threading Machine 
re 96 anc 11 Green Fuel Economizer Co...... ¢ 2 Mostticel Mite Co. __ Oy rete eeees 8 
Le eee Greene, Twee on be Co....82 and = re net uaieaae oe Tell Taieaor Co “tk «Rae - 100 
Enginee A ae 108 Griffith & Wedge Co........... 109 - . vo ig pee I alla Rn ae ve 1 2 Oe weer eee eee 65 
& Keeler Mfg. Co....... 91 | Griscom-Spencer Co........... 99 = ee ss, “es ace nea os s+ SRA os Sener 10 
ton Boiler Compound Co. 67 | Hammel Oil Burner Co. li wales = iumph Ice Machine Co....... 10s 
ake Ge RRR ENRS 90 a Pipe and Pipe ‘Bend- 99 Oster Mfg. Co................. 61] Underwood & Co., H. B 10 
See ea ed Te diate = SERIA. Sisal c~ 
Brandt, Randolph............. 78 | Harrison Safety Boiler Works... 59 | Parker Boiler Co.............. 104 U. 8. Mineral Wool Co... -... os 
Bristol Co Mihi Se dibeaae ’ Ge as to Hawk-Eye (¢ ‘ompound MAE cist os 67 | Patterson & Co., Frank L. ied! hal ee 
pees. Se “° t C a © 10 | Heine Safety Boiler Co......... 103 | Peerless Rubber Mfg. Co....... 72] Vilter Mfg. Co.... . 109 
Brown Engine os 4 67 | Hershey Machine and Foundry Penberthy Injector Co......... 8] Vogt Machine Co., Henry... ....104 
| er —. _ Co.... 112 BO et eMart iatiia viele Nine wesc Peanarevents Flexible Metallic Walch & Wvett ‘ 
NG PGING COW 6.0.0.0 6 05:3:0.5 2 > Tubi , vari c SSS eet ar ee 57 
Burt Mig. Co.....00002000000 ng Neiadigaasaaspaiita 68, 70 aud 94 Philadelphia Taibricator anid Mfg, || Walton Cou. Fe 820000001 x! 
Me Be CO. ou ccc ccc 70 | Hoffman, Geo. W. : » NEI ECTS ener nee arren Steam rump Co....... 03 
eMC PIER. CO. osc cere en se 70 | Homestead Valve Mfg. Co... ... "34 Phosphor Bronze Smelting Co., Watertown Engine Co.......... 109 
ES aero 65 | Hoppes Mfg. Co............... 97 eras Sec ce raa ae. 67 | Watson & McDaniel Co........ 95 
eateel —_ ae ‘ Di iciexces = ern gg ge iia aera ene Zs Theses . ym. ; ae ore Pn a 1 ee & te Waren. tee 51 
in-Fulton ae 5 myetie Co., FAM BD... science. ¢ ittsburgh Gage & Supply Co... 87 = tee eeee O 
Chesterton ene 78 ona sak cus! (dha Pittsburgh Valve my Fittings | |W e — eee Electric & Mfg. 
Glesk Bros. Co’ 112 International] Correspond- Cc FOS i”. pcan ip "407 
Gimax Smoke Preventer Co.... 92 | fee a te a eae ee = Pittsbu Valve, Foundry and Ww ethic & Co., Robert oot 
1 eee 63 | Jellrey .Mig. ee a se Construction Co. ........%... 88 eeler Condense ng. Co.. - 
Cook’s Sons, A NS ee ee Bo = SORKINS DOG... ..2. <00 a0 ip f.0ub wie 86 >} Rie oe: 96 | Whitlock Coil Pipe ae 99 
Cooper Co. ( : & AGREES 111 | Johns-Manville Co., H..W...... 69 Seats tpsdicnes © o 102 | W Vickes Boiler Co. ..103 
C-0-Two Meconse , ee . 92 | Johnson Co., Henry............ 77 | Presbrey Fire Brick Works. . . oO Wi iederholdt Construction Co.... 92 
Crocker-Wheeler Co... ......... WOO WeemOR e.g ooo as cd eccinnisis 104 | Providence Engr. Works. .109 | Wilkinson Mfg. Co... .... weees OI 
Crosby Steam Gage & Valve Co. 61 | Kewanee Boiler Co............ 104 tat Cte Rider © Williams & Co., J. H........... 63 
Gres & Curtie Co: .............2.. 89 | Keystone Lubricating C O-, Quaker City Rubber Co........ 4] W — Foundry and Machine a 
Davis Regulator Co., M. ae; S anc — > | Randle Machinery Co.......... 106 l anit... Veins On DD cite ala oa 
Dean Bros. Steam Bump Winsics, 108 0 tents BENE CO... oe. nese ae 5 | Reliance Gauge Column Go. |’! . 95 2 ne rnb po, | ie rere = 
peeearn | oe + +o my Wks. ~. Lagonda Mite. C eRe d eee Re aye 180 pons ae reat iy SAR RS 71] Worthington, ‘Henry  iebapiaatte 
val Steam Turbine Co.... Lammert & Mann............. 06 1oads & Son, J. E....... Mee ee ae g 
~ La — Machine Co...... a Leavitt Machine Co............ 89 | Ridgway Dynamo and Engine Yale & Towne Mfg. Co......... 81 
MING CO... cer decccescesse O04 Tiberty Mig: CO... .. nce sccces 79 <1 RR Sie ee a po ee ee 111 
e e . 
Classified Index to Articles Advertised 
Air Compressors Arch, Boiler Belt Fasteners Blowers 
. —" —" is , a a , | Beggs & Co., James, New York 
American Steam Pump Co., Battle | McLeod & Henry Co., Troy, N. Y. ——. Company, The, Waterbury, De pant Steam Turbine Co., Tren- 
MeGowa u" no MO , ton, N. J. 
owan John H., Cincinnati, G y > at- 
a + ” Saladin im Areh, Boiler Door Belt Lacing teawany N.net Co., Mat 
inneapolis Stee <¢ Machy Ov . : , ( »-B s ( Scr a. 
iteapalis i, —i Specialty Mfg. Co., May- | Bristol Co., The, Waterbury, Conn. eng i-th. mle me Pa 
Riverside Engine Co., Oil City, Pa. ville is aS _ Sirocco Engineering Co.. New York. 
Westinghouse Traction Brake Co., | McLeod & Henry Co., Troy, N. Y. Belting accckea te — nen you 
Pittsburg, Pa. Presbrey Fire Brick Co., Taunton, , : _ : Mass. : —— 
York Mfg. Co., York, Pa. Mass. —— Packing Co., Philadelphia, Wing Mfg. Co., L. J., New York. 
Diamond Rubber Co., Akron, Ohio. | Blowers, Furnace 


Air Cooling Apparatus 


De La Vergne Machine Co., New 
York. 
Triumph Ice Machine Co., Cincin- 


nati, Ohio. 


Alarms, Highand Low Water 


Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 
Reliance Gauge Column Co., Cleve- 


land, O 


Ammonia Fittings 
American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

De La Vergne Machine Co., New 
York. 

Triumph Ice Machine Co.,  Cin- 


cinnati, O. 
York Mfg. Co., York, Pa. 


Arch, Back Combustion 


Chamber 
McLeod & Henry Co., 
Mayville Specialty 

ville, 


Troy, N.Y. 
Mfg. Co, May- 
Wis. 





Asbestos Goods 


Carey Co., The Philip, Cincinnati, O 


Johns-Manville Co., H. W., New 
York. ; 

Restein Co., Clement, Philadelphia, 
Pa. 


Babbitt Metal 


Allan & Son, A., New York. 


Phosphor-Bronze Smelting Co., 
Philadelphia, Pa. 

Bars, Boring Cylinder 

Underwood & Co., H. B., Phila., Pa. 

Belt Dressing 

Cling-Surface Co., Buffalo, N. Y. 

Dixon Crucible Co., Jos., Jersey 


City, N. J. 
Garlock Packing Co., 
Johnson Co., Henry, 
Rhoads & Son, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 
Stephenson , Co., Albany, N. Y. 
Walton Co., F. , Philadelphia, Pa. 


Palmyra, N. Y. 
Jersey City, N.J. 





eT k Packing Co., 


a. 

Rhoads & Sons, J. E.. 

Robins New 
York. 


Watson-Stillman Co., 


Co., Harrisburg, 
Pittsburgh Gage 
Pittsburgh, Pa. 
Whitlock Coil Pipe 
Conn. 


Blocks, Chain 
Yale*& Towne Mfg. ¢ 





Shultz Belting Co., St. 


ead 


Palmy ra, N. 


Belting & Packing Co., New 

York. 

Peerless Rubber Mfg. Co., New 
York, 

Quaker City Rubber Co., Phila- 
delphia, Pa. 

Restein Co., Clement, Philadelphia, 
a 


Phila., Pa 


Conveyor Co., 


Le 


Benders, Hydraulic 


Nev 


Co., 


Supply 


New 


nuis, Mo. 


v York. 


Bends, Wrought Iron Pipe 


Harrisburg Pipe .~ Pipe Bending 


Co., 


Hartford, 


New York. 








McClave-Brooks Co., 
Boiler Feeders 


Scranton, Pa. 


American Boiler Economy (Co., 
Philadelphia, Pa. 
American Steam Pump Co., Battle 


Creek, Mich. 
—— Regulator Co., G. M., Chicago. 
Dean Bros. Steam Works, 
Indianapolis, Ind. 
Lunkenheimer C . , ‘incinnati, O 
Myers & Bro., F. Ashland, O. 
Pittsburgh Gage & hae Co., Pitts- 
burg, Pa. 


Boiler Skimmers 


Buckeye Boiler Skimmer Co., 
Ohio. 


Pump 





Toledo, 


Boilers, Second Hand 
Wickes Boiler Co., Saginaw, Mich. 
Boilers, Tubular 

Babcock & Wilcox Co., New York. 


Beggs & Co., James, New York. 
Edge Moor Iron Co., Edge Moor, 
Boiler Works Co., 


del. 
Franklin Troy, 
i # 
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COCHRANE SEPARATORS 


ABOUT CENTRIFUGAL FORCE 


Some separator manufacturers talk a great deal about centrifugal 
force, but the separators they build show that they have not fully com- 
prehended the principles involved in the separation of suspended liquid 
particles from a current of steam. 

The fundamental facts are, first, every particle in motion moves in 
a straight line unless influenced by external forces, and, second, a particle 
of water weighs more than 200 times as much as a particle of steam at 
say, 100 lbs. pressure. This means that, if the direction of the steam 
current be changed abruptly, the flying water particles shoot on through 
the steam for a considerable distance, like the grains of sand in a sand blast. 
7 In the Cochrane Separator, these particles shoot 

y & against a ribbed baffle,down which they can trickle into 
a well. ‘The ribs on this baffle prevent the steam from 
scrubbing the oil or water off again. ‘This baffle is 
placed squarely across the current of steam so that 
the particles of water strike perpendicularly, while 
the steam current must take a right angle turn. 

In most so-called ‘“ centrifugal’’ separators, however, the steam goes 
around by easy curves and the particles of water are supposed to be thrown 
out against a smooth wall of the passage. The easy curves through which 
the steam turns give time for the water particles to be accelerated and 
carried along in the new direction. Moreover, in these so-called ‘ centri- 
fugal’’ arrangements, the parts are not so disposed that the particles of 
water thrown out of the current of steam are kept out of it permanently. 

The ultimate test, however, is results, and we will guarantee Cochrane 
Separators to take the oil out of exhaust steam so thoroughly that the 
water condensed from that steam will be entirely suitable for boiler feed 
(Cochrane Separators now protect over 8,000,000 H.P. of boilers from 
oil) and likewise that they will deliver dry steam without regard to the 
quantity of water in the steam entering them and with the capacity depen- 
dent upon the removal from the separator well of the water which the 
separator takes out of the steam. 

If you are thinking of putting in a Separator, buy a Cochrane. Our 
catalogue No. 15-S illustrates the different lines and types, some one of 
which will exactly answer your conditions and requirements. 


HARRISON SAFETY BOILER WORKS, 
I7™. & CLEARFIELD STS., PHILADELPHIA, PA. 


TALK 6 
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Boilers, Tubular—Continued. 


Griffith & Wedge Co., Zanesville, O. 

Heine Safety Boiler Co., St. Louis, 
Mo. 

Keeler & Co., E., Williamsport, Pa. 

Kewanee Boiler Co., Kewanee, Ill 

Oil Well Supply Co., Oswego, N. Y. 

Robb- - en Boiler C o., Amherst, 


Warren, Pa. 
Wis. 
Chester, 


Mich. 


N. 
Struthe ars-Wells Co., 
Vilter Mfg. Co., Milw aukee, 
Wetherill «& Co., Robert, 
Pa 
Wickes 


Boiler Co., Saginaw, 


Boilers, Water Tube 
Babcock & Wilcox Co., New 
Edge Moor Iron Co., Edge 


Del. 
Franklin Boiler Works, Troy, N. Y. 


York. 
Moor, 


Heine Safety Boiler Co., St. Louis, 
Mo. 
Keeler Co., E., Williamsport, Pa. 


Kewanee Boiler Co., Kewanee, IIl. 


~——o limax Boiler Co., Brook- 
lyn, } A 

oil” Well Supply Co., Oswego, N.Y. 
Parker Boiler Co., Philadelphia, Pa. 
Rust Boiler Co., Pittsburg, 
Struthers-Wells Co., Warren, “Pa. ; 
Vogt Machinery Co., Henry, Louis- 


ville, Ky 
Wetherill « Co., Robt., Chester, Pa. 
Wickes Boiler Co., Saginaw, Mich. 


Books 


American School of 
ence, Chicago, IIl. 

Hill Publishing Co., New York. 

International Text Book Co., Scran- 
ton, Pa. 

System Co., Chicago, Ill. 


Correspond- 


Boosters 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Building Materials, Fire- 
proof 


Philip, Cincinnati, 
Co., H. W., 


Carey Co., The, 


Johns-Manville New 


ork. 
Castings, Brass and Iron 
Homestead Valve Mfg. Co., Pitts- 


burg, Pa. 
McClave-Brooks Co., Scranton, Pa. 
Co., 


Ohio Brass Co., Mansfield, O. 

Pittsburgh Gage and Supply 
Pittsburgh, Pa. 

Castings, General 

Neemes Bros., Troy, N. Y. 


Castings, Malleable 
Jeffrey Mfg. Co., Columbus, O. 
Cement, Asbestos 

Johns-Manville Co., H. 


York. 
N. Y. Belting & Packing Co., New 
York. 


W., New 


Cement, Boiler 

Smooth-On Mfg. Co., Jersey City, 

Chimneys 

Wiederholdt Construction Co., 
cago, 

Chimneys, 
crete 


Wiederholdt saenanineanal Co., 
cago, Lil. 


Chi- 
Reintorced Con- 
Chi- 


Clamps, Steam Joint 
McCrea & Co., James, Chicago, Ill. 
Cleaners, Boiler Tube 
Buckeye Boiler Skimmer Co., 
Ohio. 

Garlock Packing Co., 
(General Specialty Co., 
Liberty Mfg. Co., 
Monarch Steam 


Toledo, 


Palmyra, N. Y. 
Buffalo, N. Y. 
Pittsburg, Pa. 
Blower Co., Troy, 
Pierce Co., Wm. B., Buffalo, N.Y. 
Stewart Heater Co., Buffalo, N. Y. 
Clocks, Engine Room 
American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Clutches, Friction 


Williams Fdry. & Mach. Co , Akron, 
Ohio. 

Cocks, Blow-0OF 

Liberty Mfg. Co., Pittsburg, Pa. 


Lunkenheimer Co., 
Pittsburgh Gage 
Pittsburgh. Pa 


Cincinnati, O. 
and Supply Co., 





Cocks, Gage 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. : 
Huyette Co., P. B., Philadelphia, 

> 


Ohio Brass Co., Mansfield, Ohio. 


Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Cocks, Steam 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Williams Valve Co., D. T., Cincin- 


nati, O 


Compound, Boiler 


Binghamton Boiler Compound Co., 
Binghamton, N. Y. 

Bird-Archer Co., New York. 

Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 

Dearborn Drug & 
Chicago, Ill. . 

Hawk-Eye Compound Co., Chicago, 


ce, BH. W., 


Chemical Co., 


Til. 
Johns-Manville New 


York. 
Compound, Lubricating 
Cook’s Sons, Adam, New York. 


Condensers 

Alberger Condenser Co., New York 

American Steam Pump Co., Battle 
Creek, Mich. 

Baragwanath & Son, Wm., Chicago, 

Minneapolis Steel & Mach’y 
Minneapolis, Minn. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Stewart Heater Co., Buffalo, N. Y. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Wheeler Condenser and Engineer- 
ing Co., New York. 


Co., 


Consumers, Smoke 


Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Controllers, Electric 
Schenectady, 


Mfg. 


General Electric Co., 
N.Y 


Westinghouse Electric and 
Co., Pittsburg, Pa 

Controllers, Feed Water 

American Boiler Economy 
Philadelphia, Pa. 

Cooling Towers 


Alberger Condenser Co., New York. 
Baragwanath & Sons, Wm., Chicago, 


Co., 


Wheeler Condenser and Enginee ring 
Co., New York. 


Correspondence Schools 

American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa, 

Couplings, Cluteh 


Williams Fdry. & Mach. Co., Akron, 
Ohio 


Covering, Pipe and Boiler 
The Philip, Cincinnati, 


Co. i. W., 


Carey Co., 


Q. 
Johns-Manville New 


York. 
U.S. Mineral Wool Co., New York. 
Crabs 
Yale & Towne Mfg. Co., New York. 
Cranes 
Yale & Towne Mfg. Co., New York. 


Die Stocks 
Bignall & Keeler 
wardsville, Il. 
Curtis & Curtis 
Conn. 
Loew Mfg. 
Oster Mfg. 


Mfg. Co., Ed- 


Co., Bridgeport 


Cleveland, O 
Cleveland, O 


Co., 
Co., 
District 


Steam Heating 


American District Steam Co., 
nort, N. Y 


Lock- 


Praft Apparatus, Mechanical 


Green Fuel Economizer Co.. Mat- 
teawan, N. 
Wing Mfg. Co., L. J.. New Ycrn. 








Drills, Upright 
Barnes Co., W. F. 
ford, Ill. 


& Jno., Rock- 


Dynamos and Motors, Al- 


ternating Current 


Clark Bros. Co., Belmont, N. Y. 
Crocker-Wheeler Co., Ampere, N. J. 
Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 
General Electric Co., Schenectady, 
Northern Electrical Mfg. Co., Madi- 
son, Wis. 
Ridgway Dynamo 
Ridgway, Pa. 
Westinghouse Electric and 
Co., Pittsburg, Pa. 


Co., 
Mfg. 


& Engine 


Dynamos and Motors, Di- 


rect Current 


Crocker-Wheeler Co., Ampere, N. J. 


Fts Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 
N. Y 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Triumph Electric Co., Cincinnati, O. 

Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Economizers, Fuel 


Green Fuel Economizer Co., Mat- 


teawan, N. Y 
Kducational 


American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., James, New York. 

Lunkenheimer Co., Cincinnati, O. 

Ohio Injector Co., Wadsworth, O. 

Penberthy Injector Co., Detroit, 
Mich. 


Electrical Engineers 

Crocker Wheeler Co., Ampere, N. J. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Electrical Supplies 

General Electric Co., Schenectady, 
N.Y 

cx, 2. W.. 


ork. 
Ohio Brass Co., Mansfield, Ohio. 


Johns-Manville New 


Engineers’ Supplies 

Mound Tool & Scraper Co., St. 
Louis, Mo. 

Engines, Corliss 


Bates Machine Co., Joliet, Ill. 

Beggs & Co., James, New York. 

Cooper Co., C. & G., Mt. Vernon, 
Oo 


Griffith & Wedge Co., Zanesville, O. 


Minneapolis Steel & Mach'’y Co., 
Minneapolis, Minn. 

Providence Eng. Works,  Provi- 
dence, R. I. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 


Vilter Mfg. Co., Milwaukee, 
Watertown Engine Cc 


Wetherill & 
P. 


Wis. 

Watertown, 

Co., Robert, Chester, 
a. 

Wheeler Condenser & Engineering 

Co., New York. 


Engines, Gas and Gasolene 


Alberger Co., A. H., Buffalo, N. Y. 


Buckeye Engine Co., Salem, Ohio. 
De La Vergne Machine Co., New 


York. 
Du Bois Iron Works, Du Bois, Pa. 
Foos Gas Engine Co., Springfield, 
Minneapolis Steel & Mach’y 
Minneapolis, Minn. 
Riverside Engine Co., Oil City, Pa. 
Struthers-Wells Co., W arren, Pa. 
Westinghouse Mac hine Co. Pitts- 
burg, Pa. 


bo 


Engines, High Speed 


American Engine Co., Bound Brook, 
Ball Engine Co., Erie, Pa 
Bates Machine Co., Joliet, lil. 
Buckeye Lngine Co., Salem. 


Ohio 
Clark Bros. Co., Bx Imont, ae 4 


Erie Mfg. & Supp'y Co., Erie, Pa. 

Fitchburg Steam Eng. Co., Fitch- 
burg, Mass. 

Minneapolis Steel & Mach’y Co., 


Minneapolis, Minn. 





Engines, High Speed—(Cont. 

Shepherd Engineering Co., Wil 
liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co. 
Philadelphia, Pa. 

ee Engine Co., Watertown 


Westinghouse Machine 


Co., 
burg, Pa. 


Pitts- 


Engines, 
Speed 

Ball Engine Co., Erie, Pa. 

Brown Engine Co., C. H., Fitchburg 
Mass. 

Buckeye Engine Co., Salem, Ohio. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Engine Co., Fitch 
burg, Mass. 


Medium and Low 


Minneapolis Steel & Mach’y Co 
Minneapolis, Minn. 
Shepherd Engineering Co., Wil- 


liamsport, Pa. 
Skinner Engine Co., Erie, Pa. 
Southwark Foundry & Mach. Co., 
Philadelphia, Pa. 
Westinghouse Machine Co 
burg, Pa. 


Engines, Oil 


» Frtts- 


De _La Vergne Machine Co., New 
York. 
Engines, Rotary 
New 


Ball-Cooley Engineering Co., 
York. 


Engines, Steam 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Exhaust Heads 


Burt Mfg. Co., Akron, O. 

Gardner’ Gov. & Separator Co., 
Quincy, Ill. 

Hoppes Mfg. Co., Springfield, O. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., 


Hartford, 
Conn. 


Fans, Electric 


Ft. Wayne Electric 
Wayne, Ind. 
a Electric Co., 


Works, Ft. 
Schenectady, 
Triumph Electric Co., 


Westinghouse Elec. 
Pittsburg, Pa. 


Cincinnati, O. 
and Mfg. Co., 


Fans, Exhaust and Venti- 
lating 

Ohio Blower Co., Cleveland, O. 

Sirocco Engineering Co., New York. 

Fans, Mine Ventilating 


Jeffrey Mfg. Co., Columbus, O. 


Feed Water Heaters and 

Purifiers 
Alberger Condenser Co., New York. 
Wim., Chicago, 


a & Son, 
Bates Machine Co., Joliet, Ill. 
Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 
Erie Mfg. & Supply Co., Erie, Pa. 
Goubert Mfg. Co., New York. 
Griscom-Spencer Co., New York. 
Harrison Safety Boiler Wks., Phila- 
delphia, Pa. 
Harrisburg Pipe and Pipe 
-Co., Harrisburg, Pa. 
Hoppes Mfg. Co., Springfield, O 
Kewanee Boiler Co., Kewanee, Ill. 


Bending 


Loew Mfg. Co., Cleveland, ©. 
National Pipe Bending Co., New 
Haven, Conn. 


Patterson & Co., F. L., New York. 
Stewart Heater Co., Buffalo, N. Y. 
Webster & Co., Warren, Camden, 


Whee le r Condenser and Engineer- 


ing Co., New York. 
Whitlock Coil Pipe Co., Hartford, 
Conn. 


Wickes Boiler Co., Saginaw, Mich 


Filters, Feed Water 

Beggs & Co., James, New York. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Keystone Chemical Co., Philadel- 


phia, Pa. 


Filters, Oil 


Burt Mfg. Co., Akron, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Pittsburgh Gage ‘& Supply Co., Pitts- 
burg, Pa 
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Combination Stocks 
For Pipe and Bolt Threads 





A MACHINE SHOP FOR YOUR KIT. 


Threads 4%, 34, %, 4%, 1, 1%” Pipe. 
f / s 2 , 
Threads %, %, 4%, %, 1,1%, 14%, 1%, 1%” Bolts. 


Send jor catalog if interested in other sizes. 


The Oster Manufacturing Co. 


No. 21 Schiely St., Cleveland, Ohio. 











An Emphatic Success 
CROSBY 
RECORDING GAGES 


ARE MADE BETTER than all others. 
Have special and important features which 
make them 


INSTRUMENTS OF SUPERIOR WORTH. 


They are faithful servants, working for you 
day and night 


WEHAVE A LARGE VARIETY OF CHARTS 
OR WILL MAKE FOR SPECIAL PURPOSES 
TRADE MARK 








Look them up before you purchase 


CROSBY STEAM GAGE & VALVE CO. 


BOSTON NEW YORK CHICAGO LONDON 











WHAT! NO INDICATOR 7 


Don’t youknow thatI can 
give you a fine up-to-date 
outfit, new, from $25.00 
up, and thatI will let you 
pay a part ofit acting as 
my agentin your spare 
time ? 

I will give youa thorough course Extra \ in. Area Cyl. for 
of indicator instruction with @ Ammonia, Gas Engine 
fine indicator to practice with for and high pressure work. 
$5.00 per mo, Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 














“The BARNES” 
LATHES 


9 in. to 13 In. Swing. 


No. 444 Lathe, 9in. x25in., List $ 75.00 
No.5 Lathe, ll in. x 34in., List 10000 


Our 13 in. lathes made 6 to 10 feet long. Send for lathe catalog. 


W. F. & JOHN BARNES CO., 990 Ruby Street, Rockford, tl, 


WE) 





WG 












i 


"i 


ONLY ONE VALVE 














and in all other respects 


Unequaled For Simplicity 
There are no outside valve gears to bend or bind. 
All working parts are completely covered. 
Write for Catalog E. 

DU BOIS IRON WORKS 

Established 1877 
805 Brady Street 


Dubois, Penna. 





DuBois Pumps: 












ALWAYS THE SAME 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


WV rate for Catalog and Samples. 


DETROIT LEATHER SPECIALTY Co., JNC., 
175 Beecher Avenue, Detroit, Mich. 
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Fire Brick 


C-O-Two Furnace Co., 

McLeod & Henry Co., Troy, N. Y. 

Presbrey Fire Brick Co., Taunton, 
Mass. 


Fittings, Boiler 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, 

Pittsburgh Gage and Supply 
Pittsburgh, Pa. 


Fittings, Flange, 
Low Pressure 
Lunkenheimer Co., Cincinnati, 
Pittsburgh Gage & Supply Co., 

burg, Pa. 
Pittsburgh Valve 
Barberton, O. 
Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Syracuse, 


O. 
Co., 


High or 


<>. 
Pitts- 


& Fittings Co., 


Fittings, Hydraulic 
Watson-Stillman Co., New York. 


Fittings, Pipe 


Triumph Ice Machine Co., Cincin- 
nati, Ohio. 

Ohio Brass Co., Mansfield, O. 

Flanges 

Centrai Station Steam Co., De 


troit, Mich. 


Floats 

Anderson Co., V. D., Cleveland, O. 

Reliance Gauge Column Co., Cleve- 
land, 


Furnace Tile 


C-0-Two Furnace Co., Syracuse, 
N. Y. 


Furnaces 


Murphy Iron Works, Detroit, Mich. 


Furnaces, Smokeless 


McClave-Brooks €o., Scranton, Pa. 

Murphy Iron Works, Detroit, Mich. 

Wilkinson Mfg. Co., Bridgeport, 
Penn. P 


Gage Glasses 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Chesterton Co., A. W., Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y. 

Gage Testing Outfit 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gages 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Bristol Co., The, Waterbury, Conn. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Huvette Co., Paul B., Philadelphia, 
Pa. 


Lunkenheimer Co., Cincinnati, O 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Gages, Ammonia 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gages, Pressure 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply 
Pittsburgh, Pa. 

Williams Valve Co., D. T., 
nati, O 


Co., 


Cincin- 


Gages, Recording 
American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 
Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Vacuum 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsbureh Gage and 
Pittsburgh, Pa. 


‘ 


Supply Co., 


Guges, Water 
Ohio Brass Co., Mansfield, O. 


Gaskets 

American Goetze-Gasket & Pack 
ing Co., New York. 

Anchor Packing Co, Philadelphia. 


Pa. 








Gaskets—COontinued. 
Brandt, Randolph, New York. 
Diamond Rubber Co., Akron, 
Garlock Packing Co., Palmyra, 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., 


Ohio. 
N. Y 


New 


ork. 
Johnson Co., Henry, Jersey City, 


National India Rubber Co., Bristol, 
N. ¥. Belting & Packing Co., New 


ork. 
Quaker City Philadel- 


phia, Pa. 
Smooth-On 


Rubber Co., 
Mfg. 
N. J. 
U. S. Mineral Wool Co., 


Co., Jersey 


New York. 


City, 


Gaskets, Copper 

Central Station Steam Co., Detroit, 
Mich. 

Restein Co., 


Clement, Philadelphia, 
Pa. 
U.S. 


Mineral Wool Co., New York. 
Generating Sets 
American Engine Co., Bound Brook, 


N. J. 
Crocker-Wheeler Co., Ampere, N. J. 


Foos Gas Engine Co., Springfield, 
Ohio. ‘ a 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 

Northe rn Electrical Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Watertown Engine Co., Watertown, 
N. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Generating Units 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Governors, Pump 

American Boiler Economy  Co., 


Philadelphia, Pa. 


Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 


Fisher Governor Co., 
Iowa. 

Gardner, Governor & Separator Co., 
Quiney, Il. 
Strong, Carlisle 
Cleveland, O. 


Marshalltown, 


& Hammond Co., 


Graphite 

Dixon Crucible Co., 
City, N. 

Garlock Packing Co., Palmyra, N. Y. 

Grates a 

Green Engineering Co., Chicago, 

McClave-Brooks Co. Scranton, 

Martin Grate Go., Chicago, Ill. 


Jos., Jersey 


Til. 
Pa. 


Grates, Clinker Cutting 
Neemes Bros., Troy, N.-Y. 
Grates, Shaking and Dump- 
ing 
McClave-Brooks Co., 
Martin Grate Co., 
Neemes Bros., 


Scranton, Pa. 
Chicago, Ill. 


Troy, N. 
srates, Stntioanry 
Neemes Bros., Troy, N. Y. 


Grease 

Cook’s Sons, Adam, New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 


Heating and 
Apparatus 


Green Fuel Economizer Co., 
teawan, N. Y. 
Ohio Blower Co., 


Ventilating 


Mat- 


Cleveland, O 


Webster & Co., Warren, Camden, 
Hoists, Electric 

Yale & Towne Mfg. Co., New York. 
Hoists, Hand 


Yale & Towne Mfg. Co., 
Air and Oil 
Akron, 


Palmyra, 
Co., 


New York. 
Hose, 


Diamond Rubber Co., 

Garlock Packing Co., 

Mercer 
Square, 


Ohio. 
mn. Y. 
Rubber Hamilton 


N. J. 











Hose, Air and Oil—Cont. 
N. Y. Belting & Packing Co., New 


York. 
Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
Restein Co., 
Pa. 


Clement, Philadelphia, 


Hose, Steam and Water 

Anchor Packing Co., Philadelphia, 
Pa. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Mercer Rubber’ Co., Hamilton 
Square, N. J. 

N.Y. Belting & Packing Co., New 

OrkK 
Peerless 


Mfg. 
York. 
Pennsylvania Flexible Metallic Tub- 


ing Co., Philadelphia, Pa. 
Restein Co., Clement, Philadelphia, 
Pa. 


Rubber Co., New 


Indicators, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Indicators, Gas Engine 
American Steam Gauge and ‘Valve 
Mfg. Co., Boston, Mass. 


Indicators, Hydraulic 


American Steam Gauge and Valve+ 
Mfg. Co., Boston, Mass. 


Indicators, Speed 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 
Starrett Co., L. 5., Athol, Mass. 
Indicators, Steam Engine 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. : 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 
Robertson & Sons, James L., New 
York. 
Trill Indicator Co., Corry, Pa. 
Injectors 
American“ Injéétor¢Co., - Detroit, 
Mich, ¥ ‘ 
Lunkenheimer Co., ( ‘incih pati; . 


Ohio Injector Co., 'W adsworth, OK 


Penberthy Injector Co., Detroit, 
Migh. 

Randle Mach. Co., Cincinnati, O. 

Schutte & Koerting.;Co;,« Philadel- 
phia, Pa 

Insulation 

Johns-Manville Co., H. W., New 
York 

Jacks, Hydraulie 


Watson-Stillman Co., New York. 


Joints, Expansion 

Central Station Steam Co., De- 
troit, Mich. 

Lamps, Are and Incandes- 
cent 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Locks 


Yale & Towne Mfg. Co., New York. 


Lubricants 


Cook's Sons, Adam, New York. 


Dearborn Drug & Chemical Wks., 
Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

Lubricators 

Cook's Sons, Adam, New York. 

Chesterton Co., A.W. , Boston, Mass. 

Detroit Lubricator Co., Detroit, 
Mich. 


Greene, Tweed & Co., 
Lunkenheimer Co., Cincinnati, oe 
Ohio, Lubricator Co., Wadsworth, 
Philadelphia Lubrie ator «& Mfg. Ce 0., 


New York. 


P Brandt, 





Philadelphia, Pa. 


Machinery, Coal and Ash 
Handling 

Bartlett & Snow Co., C. O., Cleve 
land, O. 

Jeffrey Mfg. Co., Columbus, O. 

Machinery, Conveying 

Bartlett & Snow Co., C. O., Cleve 


land, O. 
Jeffrey Mfg. Co., Columbus, O. 


Machinery, Crank Pin Turn- 


ing 

Underwood & Co., H. B., Philadel 
phia, Pa. 

Machinery, Ice and Refrig- 
erating 

De La Vergne Machine Co., New 
York. 

Triumph Jce Machine Co., Cincin 
nati, Ohio. 

Vilter Mfg. Co., Milwaukee, Wis. 


York Mfg. Co., York, 
Machinery, Second Hand 
Randle Mach..Co., Cincinnati, O. 
Machines, Blue Printing 
Buckeye Engine Co., Salem, Ohio. 
Machtnes; Portable Milling 


a & €o., H. B., Philadel 

» »bhia, Pa, 

Machines; “Reseating, Flue 
Cans 


Lagonda Mfg. Co., 
Liberty Mfg. Co., 


Machines, Valve Reseating 
Leavitt Mach. Co., Orange, Mass. 


Springfield, O. 
Pittsburg, Pa. 


Mats and Matting 


Mercer Rubber Co., Hamilton 
Square, N. J. 
Metal, Anti-friction 


Allan & Son, A., New York. 
St. John, G. C., New York. 


Metal Polish 











Chesterton Co., A. W., Boston, Mass. ; 

Hoffman, Geo. W., Indianapolis, 
Ind. 

Meters, Water 

Blake Mfg. Co., Geo. F., New York. 


Deane Steam’ Pump Co., 
Mass. 


* O41 Burners 


Haminel { Jil Burner Co., Los Angelés, 
Cal. 


O71 and Grease Cups 


Cook’s Sons, Adam, New York. 
Greene, Tweed & Co., New York. 
Keystone Lubricating Co., Philadel- 
phia, Pa. 
Lunkenheimer Co., The, Cincinnati, 


O. 
Philadelphia Lubricator & Mfg. Co., 


Anon jae Pa. re 
Watiame, Valve Co., D. T., Cincin- 
nati, 
Oilers 
Lunkenheimer Co., Cincinnati, O. 


Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 
Oiling Systems 


Burt Mfg. Co., Akron, O. ; 
Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 


Oils 


Cook’s Sons, Adam, New York. 


Dearborn Drug & Chemical Wks. 
Chicago, Ill. 

Packing, Asbestos 

Diamond Rubber Co., Akron, Ohio 

Johns-Manville Co., H. W New 
York. ; 

Johnson Co., Henry, Jersey City 

Mercer. Rubber Co., Hamilton 
Square, N. J. ; - 

Restein Co., Clement, Philadelphia 
Pa. 

Packing, Flange 

American Goetze-Gasket & Pack- 


ing Co., New York. 

Randolph, New York. 
Carey Co., The Philip, Cincinnati, O 
Chesterton Co., A. W., Boston, Mass 
Diamond Rubber Co., Akron, Ohio 
Eureka Packing Co., New York. 


Holyoke, } 


{ 
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Discarded 
features 


See the chain? Sense will tell you that 
its weight alone will release it from its lock- 
ing pockets, and in working overhead this 
is matter of extreme danger and importance 
when in elevated positions. We will not 
offer make-shifts and death-traps. Years 
ago we discarded the one side chain fasten- 
ing feature. Nowitis being advertised as 
a new thing, permitting shifts from right to 
left without removing from pipe. It will 
permit shifts, but not with safety in all 
positions. The chain-wrench business has 
been our study for a lifetime. 

In the “*Agrippa’’ we have a combina- 
tion of safety, strength and universal utility 
that cannot be beaten. 

Guaranteed and on trial from dealer. 


J. H. WILLIAMS & CO. 


“* Pioneers in Chain Pipe Tools’’ 
Brooklyn, New York. 





Will You Accept This 
Business Book if We 
Send it Free ? 





Sign and mail the coupon below. Send no money! 
Take no risk ! 

One hundred and twelve of the world’s master busi- 
ness men have written ten books—2,193 pages—1,497 
vital business secrets. In them is the best of all that 
they have been able to squeeze from their own costly 
experience about 

—Pactory Systems —Purchasing —Position-Getting 
—Cost of Power —Credits —Position-Howing 
—Power House Records —Coliect'ors 


—Accountmg a 
—Fuel Beonomy . 8 
—Depreciatioa 


—Cost—Cutting 


—Time-K eping 
—Cost-Keeping —Busine s Generalship 
—Competition Fi-hting 
—Advert'sing and nundreds and hun 
—Organization —. o1rcspordence dreds of other vital busi- 
—. ystematizing —Salemaush.p ness subjects. 

A 9.059-word boo. let has been pub"ished describing, explaining, pictur'ne the work. Pages 2 
&nd 3 teil about m.nsgiug businesses great and smali; pages 4 and 5 aeal with creo s, colle: tions 
naw hrock co’ tom purchasi. £; pages 6ai.d T with handing and trainieg meu; pages 7to 12 
With sa esmansnip, with aave tising, with che ma keting of goocs through ssleemen, dealers 
and by mail; paves 12 to 15 witn the great problem of securing tLe highest market price fr your 
fervices—-: oma‘ ter what yourli.e;a dthe tast page teds how you may get a c»mplete s: t— 
bound i) handsome half morocco, cc ntests in colore—for less than your daily smoke or shave, 
almost as little as your daily newspaper. 

Wl] you read the book if we send it free ? 
Send no money. Simply sign the coupon 


pen" The System Co., 151-153 Wabash Ave., Chicago™===""™ 


Ifthere are, in your books, any new wiys to increase my business or my 
salary, I shou d like toknow th m. Sosend on your 16-page free descriptive 
klet. Dll read it. 


Address 
Business 
Position 

















FP CLING- 
SURFACE 


yy Is Used Everywhere 
oy 
* 

= 

s 


Foreign use of 
American goods means 
less than it used to. 


FA 


But it always 
means that Cling-Surface 
must be good—the best— 
to be used in every 
country that runs belts. 


Itis. It is used in 
the Government yards 
and docks in England, 
India and Japan. By 
the Australian Govern- 
ment railways. In the 
French Government to- 
bacco factories, by the 
Canadian Government, 
Mexican Government, of 
course our own.and others 
and numberless private 
users. 


a 
Zz 
A 
: 
# 


Cling Surtace 


Because it does the 
work. 

We guarantee it to make and keep 
your belts and ropes pliable, preserved 
and waterproof. To prevent all dry- 
ing out or cracking and prolong thcir 
lives. 


And to prevent all s‘ipping so 
every belt or rope can be run easy or 
slack and carry full loads. 


These results you want. 


Only Cling-Surface can give them. 


Write Us. 


Cling-Surface Company 
1049 Niagara Street Buffalo N Y 
New York Boston Denver Atlanta 


Chicago S-. Poul St. Louis Memphis ete 
London Thomas & Bishop 119-125 Finsbury Pavement E U 
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Packing, Flange—Continued. 
Garlock Packing Co., Palmyra, 
N.Y 


Greene, Tweed & Co., New York. 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 


York. 

Mercer Rubber’ Co., Hamilton 
Square, N. J. 

N. .S Belting & Packing Co., New 


Yo 
Pe Bas or Rubber Mfg. Co., New 
York. 
Quaker City Rubber Co., Phila., Pa. 
Restein Co., Clement, Phila., Pa. 
Vanda Co., New York. 


Packing, Hydraulic 
—- Packing Co., Philadelphia, 


Branit, Randolph, New York. 

Chesterton Co., A. W., Boston, Mass. 

Detroit Leather Specialty Co., De- 
troit, Mich. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmy ra, N. 

Johns-Manville Co., H. W., New 
York. 

Johnson Co., Henry, Jersey City, 


Mercer Rubber  Co., Hamilton 
Square, N. 

Quake r City Rubbe r Co., Phila., Pa. 
testein Co., Clement, Phila., Pa. 

Robertson & Sons, Jas. L., New 
York. 

Vanda Co., New York. 


Packing, Metallic 


American Goetze-Gasket & Pack- 
ing Co., New York. : 
Anchor Packing Co., Philadelphia, 

» 


‘a. 

Canfield Mfg. Co., Philadelphia, Pa. 

Houchin- Aiken Co., Brooklyn, N. Y. 

Johns-Manville Co., H. W., New 
fork. 

Mercer Rubber Co., Hamilton 
Square, N. J. 

Monarch Steam Blower Co., Troy, 


Power Specialty Co., New York. 
Restein Co., Clement, Phila., Pa. 


Packing, Piston Rod 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Anchor Packing Co., Philadelphia, 
» 


Pa. 
Canfield Mfg. Co., Philadelphia, Pa. 
Carey Co., The Philip, Cincinnati, ©. 
Chesterton Co., A. W., Boston, Mass. 
Diamond Rubber Co., Akron, Ohio. 
Eureka Packing Co., New York. 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., New York. 
Johns-Manville Co., H. W., New 
fork. 
National India Rubber Co., Bristol, 
nm. t 


New York Belting and Packing 
Co., New York. 

Peerless Rubber Mfg. Co., New York. 

Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 

Robertson & Sons, Jas. L., New 
York. 

Underwood & Co., H. B., Philadel- 
phia, Pa. 

Vanda Co., New York. 


Packing, Pneumatic 


Diamond Rubber Co., Akron, Ohio. 

Mercer Rubber Co., © Hamilton 
Square, N. J. 

Restein Co., Clement, Phila., Pa. 

Packing, Pump 


National India Rubber Co., Bristol, 
Bm. 


Packing, Pump Valve 


Anchor Packing Co, Philadelphia, 
Pa. 


Packing, Rod 

Anchor Packing Co., Philadelphia, 
a. 

Chesterton Co., A. W., Boston, Mass. 

Pipe 


Central Station Steam Co., Detroit, 
Mich. 


Pipe Bending 

Harrisburg Pipe & Pipe Bending 
Co., Harrisburg, Pa. 

National Pipe Bending Co., New 
Haven, Conn. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 

Conn, 





Pipe Cutters 

Armstrong Mfg. Co., Bridgeport, 
Conn. 

Bignall & Keller Mfg. Co., Edwards- 
ville, Ill. 

Borden Co., Canton, O. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, O 

Trimont Mfg. Co., Roxbury, Mass. 

=e" & Co., J. H., Brooklyn, 


Pipe Joints 


Pittsburgh Valve & Fittings Co., 
Barberton, O. 

Pittsburgh Valve, Foundry & Cen- 
struction Co., Pittsburg, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn, 


Pipe Threading Machines 


Armstrong Mfg. Co., Bridgeport, 
Conn, 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill 

Borden Co., Canton, O. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Loew Mfg. Co., Cleveland, O 

Oster Mfg. Co., The, Cleveland, O 

Toledo Pipe Threading Machine Co., 
Toledo, O. 

Trimont Mfg. Co., Roxbury, Mass. 

Williams & Co., J. H., Brooklyn, 


iN. . 


Planimeters 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
3oston, Mass. 

Lippincott Steam Si ed and 
supply Co., Newark, N. 

Robertson & Sons, Jas. : New 
York. 


Power Transmission 

Jeffrey Mfg. Co., Columbus, O. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. — 

Saginaw Mfg. Co., Saginaw, Mich. 

Presses, Hydraulic 

Watson-Stillman Co., New York. 

Producers, Gas 

Broomell, Schmidt & Steacey Co., 
York, Pa. ; 

De La Vergne Machine Co., New 
York. | 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Westinghouse Mach. Co., Pittsburg, 
Pa. 


Publishers 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 

System Co., Chicago, Ill. 


Pulleys 


Myers «& Bro., F. E., Ashland, O 
Saginaw Mfg. Co., Saginaw, Mich. 


Pulleys, Clutch 


Williams Fdry. & Mach. Co., Akron, 
Ohio. 


Pumps, Air 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Boiler Feed 

American Steam Pump Co., Battle 
Creek, Mich. : 

Kewanee Boiler Co., Kewanee, IIL. 


Pumps, Centrifugal 
Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Compound 


American Steam Pump Co., Battle 
Creek, Mich. 

Deane Steam Pump Co., Holyoke, 
Mass. 


Pumps, Deep Well 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfe. Co., Geo. F., New York. 

~—— Steam Pump Co., Holyoke, 

Mass, 


Ame rican Steam Pump Co., 
Geo. F., New York. 
"Shenae “Pump Co., 


Pumps, Force-feed Oil 


Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, 


American Steam Pump Co., 


Watson-stillman Co., } 
Pumps, Mining 
American Steam Pump Co., 


Americ an Steam Pump Co., 


Deane Steam ‘Pump Co., 


Detroit Lubricator Co., 
Du Bois Iron Wks., 
L sunke nhe imer Co., 


P ittsburgh Gage & Supply Co., 


Warren Steam Pump Co., 


Pumps, Steam 


mation Steam Pump Co., 


pen Pump Co., 


Du Bois Iron "7 —~ 


Stewart Heater Co., 
Warren Steam Pump Co., 


Pumps, Triplex 


Pumps, Turbine 


Alberger Condenser Co., New York. 


Ame “ag aoa Pump Co., 


F Dende & Engineering 


Punches, Hydraalic 
Watson-Stillman Co., } 


Purifiers, Live 
Hoppes Mfg. Co., 


Purifiers, Water 
Buckeye Boiler Skimmer Co., 


ata Pa. 


Keystone Chemical Co., 


Re-cooling Plants 


Recording Instruments 


American Steam Gauge and Valve 


Crosby Steam Gage and Valve 











Reducing Wheels 


American Steam Gauge and Valy; 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson & Sons, Jas. L., New 
fork. 

Trill Indicator Co., Corry, Pa. 


Refrigeration. Machinery 


De La Vergne Machine Co., New 
York. 

Triumph Ice Mach. Co., Cincinnati, 
O 


Vilter Mfg. Co., Milwaukee, Wis 
York Mfg. Co., York, Pa. 


Regulators, Damper 


Berry Engineering Co., Chester, Pa 
Davis Regulator Co., G. M., Chicago 


i. 
d’Este Co., Julian, Boston, Mass. 
Kitts Mfg. Co., Oswego, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
Robertson & Sons, Jas. L., Ne 


York. 
Watson & McDaniel Co., Phila., Pa 
Regulators, Feed Water 


American Boiler Economy Co 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa 

Chaplin-Fulton Mfg. Co., Pittsburg 
PA. 

Davis Regulator Co., G. M., Chicago 
Ill 


d’Este Co., Julian, Boston, Mass 

Lagonda Mfg. Co., Springfield, O 

Liberty Mfg. Co., Pittsburg, Pa. 

Strong, Carlisle & Hammond C 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa 


Regulators, Pressure 


American Boiler Economy Co 
Philadelphia, Pa. 

Davis Co., John, Chicago, Il. 

Davis Regulator Co., G. M., Chi 
eago, Ill. 

Dean Bros. Steam Pump Work-~ 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltow: 
Iowa. 

Mason Regulator Co., Boston, Mas- 

Ohio Brass Co., Mansfield, O 

Robertson & Sons, Jas. L., Ne 
York. 

Strong, Carlisle & Hammond (Co 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa 


Repairs, Engine and Pump 


Underwood & Co., H. B., Philade 
phia, Pa. 


Rope Dressing 
Cling-Surface Co., Buffalo, N. Y. 
Rubber Goods 


Diamond Rubber Co., Akron, Ohio 

Garlock Packing Co., Palmyra, N. ¥ 

Greene, Tweed & Co., New York 

Mercer — Co., Hamilto: 
Square, N. J. 

—— India Rubber Co., Bristol 


. & 

New York Belting & Packing Cov 
New York. 

Peerless Rubber Mfg. Co., New 
York. 

Quaker City Rubber Co., Phila., | 

Restein Co., Clement, Phila., Pa. 


Schools, Correspondence 


American School of Correspondence 
Chicago, Ili. 

International Correspondenc: 
Schools, Scranton, Pa. 


Separators and Extractors. 
Steam and Oil 


Baragwanath & Son, Win., Chicago 
Ill 


Beggs & Co., Jas., New York. 
d’Este Co., Julian, Boston, Mass. 
me Separator Co., Syracuse, N. ¥ 
Goubert Mfg. Co., New York. 
Harrison Safety Boiler Works, Phila 
delphia, Pa. 
Hoppes Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Ohio Blower Co., Cleveland, O. 
Patterson & Co., F. L., New York. 
Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 
Robertson & Sons, Jas. L., New 


York. : 
Watson & McDaniel Co., New York 
“— & Co., Warren, Camden, 

a a 
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66 s 99 Strongest of All 
Tr ImMmO Chain Wrenches 





Gold 
Medal 
St. Louis, 


1904 Drawing stress entirely upon the Handle— 






Not on the Jaws, that is why. 


Sent free | Trimont Mfg. Co., 


New Catalogue No. 21. Write for one. 55-71 Amory St., Roxbury, Mass., U.S. A. 


VIBRATING STUFFING BOX sé Ss A a & T Y 93 


ere, SO PLASTIC 


Metallic Packing 


FOR STEAM, WATER, AIR, GAS, 
HYDRAULIC MACHINES, VALVES, ETC. 


Guaranteed to stand Steam Temperature up to 550 des-ees F. 
and Hydraulic Pressure to 5,000 Ibs, per square inch. 





.S. 


¥ 
IS 





Send for 
HIGHEST AWARD WORLD’S FAIR, ST. LOUIS. Free Sample and Particulars 


Manufactured Solely by STEEL MILL PACKING COMPANY, Detroit, Mich., U. S. A. 


“It Floats with the Rod” 














C 9 HE largest contract ever awarded for steam pipe 
arey § and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the 
Manhattan Railway Company of New York, which 
per tee aE - ; 
5 proved Carey’s Coverings to be more efficient and far 
cent superior in every way to any other of the numerous 
makes. No other coverings proved to be as light, 
clean and substantial. 
ar onate Carey’s Coverings are absolutely fire-proof, and be- 
ing thorough non-conductors of heat they confine the 
’ * heat to the pipes, effectually preventing its loss 
Ma nesla through radiation, thus saving in fuel an amount suf- 
S ficient to more than offset the cost of their application. 
The most prominent steam users everywhere use 
Carey’s Covering. Do you want to know why? 


* 
Coverings Send for Carey’s Magnesia Catalogue. It gives 


information not obtainable elsewhere. 


THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa. 
Branches and Warerooms: 
New York : 114-118 Liberty Street. Toronto, Canada: 112 Bay Street, East. Atlanta, Ga : 34 West Alabama Street. 
Rt. Louis: 908 North 2nd Street. Cleveland, Ohio : 123 Water Street. Charlotte, N. C.: East Tih and R R. Streets. 


Baltimore, Md : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. : 222 Chartres Street. 
Philadelphia, Pa.: 12th and Buttonwood Sts. Pittsburg, Pa. : 333-335 Second Avenue. 


LL 
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Separators and Extractors, 
Steam and Oil—Continued. 


Wheeler Condenser & Engineering 
Co., New_York. 
Whitlock Coil Pipe Co., Hartford, 


‘ 


yonn. 
William; Valve Co., D. T., Cincin- 


nati, 

Sheathing 

Carey Co., The Philip, Cincinnati, 
Ohio. . 

Johns-Manville Co., H. W., New 
York. 

‘Skylights 

Burt Mfg. Co., Akron, O 

Smoke Preventers 

Climax Smoke Preventer Co., Bos- 


ton, Mass. 


Specialties, Power Plant 


American District Steam Co., Lock- 
port, N. Y é 
American Steam Gauge and Valve 

Mfg. Co.. Boston, Mass. 
Wim., Chicago, 


Baragwanath & Son, 
Ill. 


Berry E ngineering oe Chester, Pa. 


Davis Regulator Co., G. M., Chicago, 
Ill. 
d’Este Co., Julian, Boston, Mass. 


Fisher Governor Co., Marshalltown, 
la. 

Harrison Safety Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O 

Liberty Mfg. Co., Pittsburg, Pa. 


Boiler 


Lippincott Steam Specialty and 
Supply Co., Newark, N.. : 
Lunkenheimer Co., Cine innati, Ohio. 


McCrea & Co., James, Chicago, Ill 

Ohio Brass Co., Mansfield, Ohio 

Patterson & Co., F. L., New York. 

Penberthy Injector Co., Detroit, 
Mich. 


Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 
Reliance Gauge Column Co., Cleve- 


land, O. 


Restein Co., Clement, Philadelphia, 
» 


Engine Co. 


L., 


‘a 

Ridgway 
Ridgway, 

Robertson New 
Pork. 

eeenee Mfg. Co., Albany, N. Y. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 

“—T" & Co., Warren, Camden, 


Dynamo «& 
Pa. 
& Sons, 


Jas. 


Steam Heating Supplies 
American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Erie Mfg. & Supply Co., Erie, 
Ohio Blower Co., Cleveland, O. 
Ohio Brass Co., Mansfield, Ohio. 


Stocks and Dies 


Pa. 


Armstrong Mfg. Co., Bridgeport, 
Conn. 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill. 

Borden Co., Canton, O. 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Loew Mfg. Co., Cleveland, O 

Oster Mfg. Co., The, Cleveland, O 

Toledo Pipe Threading Machine Co., 
Toledo, O. 


Stokers 


Green Engineering Co., Chicago, 
McClave-Brooks. Co., Scranton, 


Ill. 
Pa. 


Westinghouse Mach. Co., Pittsburg, 
Pa 

Wilkinson Mfg. Co., Bridgeport, 
Pa. 

Stokers, Mechanical 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wilkinson Mfg. Co., Bridgeport, 
Conn. 


Storage Batteries 


Westinghouse Machine (Co., Pitts- 
burg, Pa. 

Strainers 

Dean Bros. Steam. Pump Works, 
Indianapolis, Ind. 

Liberty Mfg. Co., Pittsburg, Pa. 


Lunkenheimer Co., Cincinnati, O 

Superheaters, Steam 

Babcock & Wilcox Co., New York. 

Parker Boiler Co.,,Phila.,. Pa 

Power Specialty Co., New York. 

Providence Eng.. Wks., Providence, 
.. E. 

Whitlock 
Conn. 


Coil Pipe Co., Hartford, 





Switehboards, Light and 
Power 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 
N. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. F 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 


Switches, Electric 


General Electric Co., Schenectady, 
N.Y 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Syphons, Acid 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Taps and Dies 

Toledo Pipe Threading Mach. Co., 
Toledo, Ohio. 

Temperature Regulators 

d’Este Co., Julian, Boston, Mass. 

Thermometers 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Tools, Seraping 

Mound Tool & Scraper Co., St. 
Louis, Mo. 


Track, Overhead 

Yale & Towne Mfg. Co., New York. 

Transformers and Convert- 
ers 

General Elec. Co., Schenectady, N.Y. 
‘estinghouse Electric and Mfg. Co., 
Pittsburg, Pa, 

Traps 


Anchor Packing Co., Philadelphia, 
Pa 


Cleveland, O 
Co., De- 


nahn son Co. ¥.. D, 

Central Station Steam 
troit, Mich. 

Davis Regulator Co., G. M., Chicago, 

d’Este Co., Julian, Boston, Mass. 

Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 

McCrea & Co., James, Chicago, Il. 

Morehead Mfg. Co., Detroit, Mich. 

Ohio Blower Co., Cleveland, O. 

Platt & Co., John, New York. 

Reliance Gauge Column Co., 
land, O. 

Schutte & Koerting Co., Phila., 

Strong, Carlisle & Hammond 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 


Cleve- 


Pa. 
Co., 


Williams Valve Co., D. T., Cincin- 
nati, O. 

Trucks, Storage Battery 
Auto- 

Westinghouse Machine Co., Pitts- 


burg, Pa. 


Tube Cleaner Rods 
McCrea & Co., James, Chicago, Ill. 


Tube Cleaners 

Chesterton Co., A. W., Boston, Mass. 

General Specialty Co., Buffalo, N. Y. 

Lagonda Mfg. Co., Springfield, O 

Liberty Mfg. Co., Pittsburg, Pa. 

McCrea & Co., James, Chicago, III. 

Pierce Co., Wm. B., Buffalo, N.Y. 

Robertson & Sons, Jas. L., New 
York. 

Tube Cutters 

Lagonda Mfg. Co., Springfield, O 

Tubing 

Johns-Manville Co., H. W., New 
York. 

Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 

Turbines, Steam 

De Laval Turbine Co., Trenton, N. J. 

General Electric Co., Schenectady, 
N. Y. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Unions 

Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburg Valve and Fittings Co.. 
Barbe ex O. 

baer Valve Co., D. T., Cincin- 


nati, 








Valves 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Davis Regulator Co., G. M., 
lil. 


Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co:, Cincinnati, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Valve & Fittings Co., Bar- 
berton, O. 


Chicago, 


Pittsburgh Valve, Foundry & Con- 
struction, Co. Pittsburg, Pa. 
Schutte & Koerting Co., Philadel- 


phia, Pa. 
Walch & Wyeth, Chicago, IIl. 
Watson & McDaniel Co., Philadel- 
phia, Pa. 
Valves, Ammonia 
York Mfg. Co., York, Pa. 
Valves, Automatic 
Lagonda Manufacturing Co., 
field, O. 
Walch & Wyeth, Ill. 
Valves, Automatie Relief 
Walch & Wyeth, Chicago, IIl. 
Back Pressure 
Co., Pittsburg, Pa. 


Cut-off 
Spring- 


Chicago, 


Valves, 
Best Mfg. 


Davis Regulator Co., G. M., Chicago, 
Il. 

Jenkins Bros., New York. 

Pittsburgh Valve, Foundry and 


Construction Co., Barberton, O. 
Walch & Wyeth, Chicago, II. 


Valves, Blow-off 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa. ‘ 

Pittsburgh Gage & Supply Co., Pitts- 


burgh, Pa 
Valves, Check 
Walch & Wyeth, Chicago, Ill. 
Valves, Cylinder Relief 
Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Davis Regulator Co., G. M., Chicago, 
Ill 


Lunkenheimer Co., Cincinnati, O. 
Valves, Drain 


Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Exhaust Relief 

Walch & Wyeth, Chicago, Ill. 

Valves, Float 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Pittsburgh Gage & [Supply Co., 
Pittsburg, Pa. 

Valves, Free Exhaust 

Schutte & Koerting Co., Philadel- 


phia, Pa. 
Valves, Gate 
Central Station Steam Co., 
Mich. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Brass Co., Mansfield, Ohio. 
Pittsburgh Gage & Supply Co., ‘Pitts- 
burgh, Pa 
Pittsburgh Valve and Fittings Co, 
Barberton, O. 
Walch & Wreth, 


Detroit, 


Chicago, Ill. 


Williams Valve Co., D. T., Cinein- 
nati, O. 

Valves, Hydraulic 

American Steam Gauge and Valve 


Mass. 
Cincinnati, O. 


Mfg. Co.; Boston, 
Lunkenheimer Co., 


Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 

Watson-Stillman Da New York. 

Williams Valve . T., Cincin- 
nati, Ohio. 

Valves, Iron Stop 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Non-return 
Walch & Wyeth, Chicago, IIL. 
Valves, Pop Safety 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 
Ashton Valve Co., Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 
—— Valve Co., D. T., Cincin- 
nglti, 


Valves, Pump 
Garlock Packing Co., Palmyra, N. Y. 





Valves, Reducing 
oa Regulator Co., G. M., Chicago, 
Ill. 


Mason Regulator Co., Boston, Mass. 
Ohio Brass Co., Mansfield, Ohio. 
Watson & McDaniel Co., Philadei 
phia, Pa. 


Valves, Regrinding 


Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Valve and Fittings Co 
Barberton, O. 

Strong, Carliste 
Cleveland, O. 

Williams Valve 
nati, 


& Hammond Co., 


Co., D. T., Cineir 


Valves, Regulating 

Fisher Governor Co., Marshalltown, 
Iowa. 

Ohio Brass Co., 

Pittsburgh Gage & 
burg, Pa 


Valves, Relief 


Amer. Steam Gauge & Valve Mfg 
Co., Boston, Mass. 
Ashton Valve Co., Boston, 
d’Este Co., Julian, Boston, 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 
Peerless Rubber Mfg. Co., New York 
Power Specialty Co., New York. 
Quaker City Rubber Co., Philadel 
phia, Pa. 
Wheeler Condenser & Engineering 
Co., New York. 


Mansfield, Ohio. 
Supply Co., Pitts 


Mass. 
Mass. 


Valves, Safety 

Amer. Steam Gauge & Valve 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 


Mfg. 


Valves, Safety Gate 
Walch & Wyeth, Chicago, Ill. 
Valves, Stop Check 


Schutte & Koerting Co., Philadel 


phia, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Swing Gate 


Th. | 
T., Cincin- 


Walch & Wyeth, Chicago, 

Williams Valve Co., 
nati, Ohio. 

Valves, Water Relief 

American Steam Gauge & Valve Mig 
Co., Boston, Mass. 

Lunkenheimer Co., The, Cincinnati 
O. 

Ventilators 

Burt Mfg. Co., Akron, O. 


Ohio Blower Co., Cleveland, Ohio. 

Vises 

Armstrong Mfg. Co., Bridgeport 
Conn. 


Water Columns and Alarms 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. . 

Lunkenheimer Co., Cincinnati, O. 


Pittsburgh Gage & Supply Lo., Pitts- 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, 


Water Filtration and Soft- 
ening Plants 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Wks., Phila- 
deiphia, Pa. 

Whistles 

Williams Valve Co., D. 
nati, Ohio. 

Whistles, Chime 

American Steam Gauge & Valve Miz 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 


T., Cinein- 


Winches 
Yale & Towne Mfg. Co., New York. 


Wrenches 

Curtis & Curtis 
Conn. 

Trimont Mfg. Co., 

Williams 


N. 


Co., Bridgeport, 


Roxbury, Mass. 
& Co., J. H., Brooklyn, 


Wrenches, Pipe 


Armstrong Mfg. Co., 
Conn. 


Bridgeport, 





Trimont Mfg. Co., Roxbury, Mass. 
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MANGANESITE PASTE 


(TRADE MARK REGISTERED) 
A Superior NON-POISONOUS Jointing Material of Metallic Composi- 
tion; for FLANGEand SCREW-JOINTSof every description on Steam, 
Water, Air, Gas, Ammonia, etc. UNITES TWO METALS AS ONE, 
Cheaper, more efficient than red lead—no waste in its use. 


WALCH & WYETH, 87 Lake St., CHICAGO. 


Manufacturers of the Erwood Straightway Swing Gate Valve. Many 
valuable features in one valve. Write for Catalog. 








AWAY 


Put Pyramid Boiler Compound in your 
feed water and you’ll never have troubles 


Ww I T H in your boiler. WE WILL GUARAN- 


SCALE 9 tee tuart. write. 


Binghamton Boiler Compound Co., Binghamton, N. Y. 


Los Angeles, Cal.; Seattle, Wash.; Portland, Oregon; Cincinnati, Ohio; Cleveland, 0.; Provi- 
dence, K.L; ; Syracuse, N. Y.; Scranton, Pa.; Louisville, Ky.; St Louis, Mo.; ; Birmingham, Ala. 








sass HAWK-EYE BOILER COMPOUND 
= NEVER FAILED. 


See our Advertisement in First Issue 
Every Month. 


HAWK-EYE COMPOUND CO., 


"308-804-305 Merrick Block, CHICAGO, ILL. 




















ThE PHOSPHOR BRONGE SMELTING CO. Limited. 


2200 WASHINGTON Savas. PHILADELPHIA, PA 


ELEPHANT BRAND - 


GA ipobeat A)ongye os 


INGOTS, CASTINGS, WIRE, RODS. SHEETS, Etc. 
Smet ©) —9 Oe | on 


CASTINGS, STAMPINGS ano FORGINGS 


|} REG. U. S..PAT. OFF; ORIGINAL: ano SOLE Makers In THE U.S. 
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The DripCock 
prevents it ) 


- ‘wii 
$'' Here 
PV ALAN Mar] 















"Automatic 
Injector } 


| 


The Drip Cock of the U. S. } 
Automatic prevents freezing; pre 





vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 
steam or check valve leaks; prevents 
destruction of hose on traction engines 
by heat from hot water, and has 
many other exclusive advantages 
fully explained in our 


Engineer’s Red Book 


sent free on request. 


AMERICAN INJECTOR CO. 
Detroit, Mich., U.S.A. 



























































The Buckeye Boiler Skimmer rises 
and falls, with the water in your 
boiler, always skimming just the 
surface where scale forming impur- 


ities abound. We install them on 


trial. Write. 


Buckeye Boiler Skimmer Co. 
South End, Toledo, Ohio. 











A Powerful Little | 
Device for Elevating, Conveying 
and Transporting Liquids— 


The Garfield Ejector 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 
drilled wells. 


Positive in Its WorK and 
Nothing to Get Out of Order 


You cannot afford to be without it. Write 
for complete description. Large Catalog sent 
free. 


The OHIO INJECTOR Co., 


The World’sGreatest Injector Manufacturers, 


WADSWORTH 110 Main St. OHIO, U.S. A. 
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HELP 


Do You Ever Need 
it in Your Work? 








TULLEY'S HANDBOOK 


a 


One word tells what Tulley’s Handbook is to every engineer—it’s a helper. A 


helper in the every-day work; a helper when you go out for the license. 


It will help 


you to get more power from your boiler and engine, to obtain less wear on your ma- 
chinery in general, to make your coal go farther, to make your dynamo produce more 
light, to make your electric system give better efficiency, to utilize your waste steam 





It Explains 
and Shows 
The science of — electricity 
clearly. How the dynamo _ is 
made and the different methods 


of winding armatures. How 
to connect the dynamo to switch- 
board. How to care for and 
handle dynamos. How to con- 
nect dynamos together when 
running in parallel. What to do 
if your dynamo works badly. 
How to install, run, care for and 
handle dynamos and motors. 


How to set valves on the dif- 
ferent kinds of steam engines so 
as to get the best results. How 
to get the proper amount of com- 
pression on each end of a cylin- 
der. How to line an engine so 
that it will run smoothly. How 
to equalize the cut-off. How to 
set the valves on_ different 
kinds of steam pumps. The care 
and handling of inspirators and 
injectors. Care and operation 
of different kinds of pumps. 
The care and handling of, how 
to indicate and set the valves, 
how to find horse power and 
how to get the proper compres- 
sion on a compound condensing 
engine. How to line a_ twin 
tandem Corliss engine. How to 
line and put up shafting and 
how to figure out the horse power 
of shafting. How to figure the 
different kinds of gearing, and the 
horse power of the different kinds 
of gears. How to figure horse 
power of belts and their care. 
Also the driving power of belts. 
Rope transmission; horse power 
transmitted by rope. 





and furnish more heat to the building. 
It will help you when things are right 
and when they go wrong. It’sa strong 
right-hand aid inevery minute of your 
working day. 

On its 1,000 pages are gathered 
the hard-won experiences of thousands 
of brainy engineers, all put in plain 
English, without theory, higher ma- 
thematics or frills of any kind. It is 
intensely practical from cover to cov- 
er. Over 400 illustrations are given 
to make plain every knotty point. It’s 
a book of engineering, by engineers and 
for engineers, and on this ground we 
recommend it to you. 


Guarantee 


The price of the book is $3.50 
postpaid. You don’t want to risk 
your money without some assurance 
of what you’re getting. We don’t want 
you to, and you needn’t. Send us the 
price of the book, $3.50. If you don’t 
like it, if it isn’t just what you want, 
return it to us in good condition with- 
in 5 days of receipt and we'll refund 
your money at once without quibble 
or question. Is this fair? Yes, it is, 
and we hope you'll take advantage 
of it TODAY. 








‘It Explains 


and Shows 


The principles of ice-making. 
and mechanical — refrigeration. 
How to handle, repair and 


_, operate an ice or refrigeration 


plant. How to test for water by 
evaporation. Effects of am- 
monia on pipes. Lubrication of 
refrigerating machinery. How 
to charge the system with 
ammonia. 


How to calculate the horse 
power of tubular or flue boilers. 
How to calculate the proper 
sized boiler to furnish steam for 
a steam pipe. How to figure 
out the safe working pressure 
for boilers. How to figure the 
number of stay bolts required for 
a certain pressure, according to 
U. &. BR. and H. S. B. L. Co. 
Safe working pressure that may 
be carried on boilers according 
to U. 8S. rules. How to figure 
the capacity of air compressors, 
also the amount of air required 
by pneumatic tools. How water 
is pumped by air. 


How to care for and handle 
electric and hydraulic elevators. 
How to figure the safe load for 
hoisting cables and how to care 
for them. 


A great many tables are given 
covering all sorts of steam and 
electrical matters, so that imme- 
diate reference can be made and 
an answer found without figuring. 

Over twenty pages are devoted 
to questions, with the answers, 
that are usually asked = an 
engineer when applying for a 
license. 








Hill Publishing Co., 5035 Pearl St., New York 


London Branch, 6 Bouverie Street, E. C. 


Power American Machinist The Engineering and Mining Journal 
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ASBESTOS WOOD 
















Proof That 


Will Not Burn. 





Asbestos Wood under actual fire conditions— 

which material can be used for any purpose 
where wood, marble or slate is now employed—the 
following test was made. The results of this test should 
convince even the most skeptical of the absolute fire- 
proof properties of this material. No other known form 
of construction could withstand the conditions to which 
Asbestos Wood was subjected in this test. 


(om demonstrate the fire-resisting qualities of 


For the purpose of test a house nine feet square 
was built entirely of Asbestos Wood, with an iron 


grate for the floor, having draft openings in the foun- See 
dation. — es 








Photograph of Asbestos Wood house, taken during fire test. 
A large pile of wood and shavings, saturated 


with kerosene oil, was set on fire in the building 

at 2:15 P. M. and burned until 3:30, when a fifty-pound stream of water was turned on the 
fire and the inside walls of the house. Although pyrometer readings showed that the heat reached 
2000 degrees F., the outside walls of the building were at all times cool enough to permit touching 
them with the hand, and practically no heat radiated through the structure. 


Examination after fire showed that the Asbestos Wood was not burned, warped, or even 
weakened by the fire, and the application of water while hot did not crack or disintegrate it. 

A box made of Asbestos Wood and filled with papers and money, which was placed in the 
middle of the kindlings before fire was started, was found intact and contents uninjured. 

This is positive proof that Asbestos Wood is absolutely fire-proof and adapted for fire-proof 
construction, such as sheathing, wainscoting, floors, window casings, fire walls, fire doors, fireproof 
partitions, roofing, fireproof receptacles for oily waste, etc. 

In addition to being fireproof, Asbestos Wood has a higher electrical resistance than slate, 
marble, or fibre, therefore is unequalled for switchboards, etc. 

Asbestos Wood can be worked with ordinary carpenter's tools. It can be finished in any 
color or grain, and takesa higher polish than wood. 


Write Nearest Branch for Sample and Catalog. 


H. W. JOHNS-MANVILLE COMPANY 


Manufacturers of Asbestos and Magnesia Products, 
Asbestos Roofings Packings, Electrical Supplies, Etc. 










New York St. Louis Baltimore Los Angele 
Milwaukee Pitt-burg% New Orleans Seattl 
Chicago Cleveland Kansas City Dalla 
Soston Buffalo Minneapolis Toronto 


Philadelphia Detroit San Francisco London 878A 
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design and manufacture. 


It is made on the same principle as a universal chuck, and has 
the same wonderful ability to meet every possible irregularity of the 
It gives greatest rod pressure with minimum " 
It permits fifty per cent. of 
draw, thereby enabling BLACK SQUADRON to outlast ordinary 
Other advantages:too numerous to 


rod or stuffing box. 
friction and minimum gland pressure. 


packings: several times over. 
mention here. Write for free catalog. 


CANCOS MFG. CO., PHILADELPHIA, PA. 


525 Third Ave., Pittsburg, Pa. 
805 Plowman St., Baltimore, Md. 


10 Oliver St., Boston, Mass. 


Here's a jolly engineer parading with 


She’s out to have a lot of fun, and 
doesn’t mind the noise, 

But like the rest she knows what's best, 
and bears aloft a banner 

That says: Black ‘Squadron can’t be beat 
in any shape or manner. 


BLACK SQUADRON 


This packing with four wedges, one of them a lubricated flax 
and rubber cushion, is the latest and best achievement in packing 


THIS 











BOOK FREE 





The biggest and best catalog of the best engin- 
eering books is now ready. If you want one send 
a postal and we’ll mail this 176-page book FREE. 


Hill Publishing Co., 505 Pearl St., New York 














is 











AMBEST METALLIC PACKING, FOR 


LAIB CO., 
Louisville, Ky. 


TRADE MARK 





The new and practical 
METALLIC PACHING 


composed. of long pliable filaments of a 


secret non-friction metal, treated with our 
special lubricating compound. 


It is as frictionless as oil, contains absolut- 


ly no materials that can in any possible man- 

ner cut or score a rod, and any size rod or 

stem may be packed from the same can. 
The very best packing for 


AMMONIA 





AMMONIA COMPRESSORS 


The peculiar excellence of Ambest packing for ammonia is attested by the following letter which came unsolicited to Laib 
Company, Agents for “‘Ambest “’ in the State of Kentucky. 


Georgetown, Ky., Sept. 20th, 1906. 


Dear Sirs:—After trying several of the most expensive and most highly recommended packings on our own 

Am:nonia Pumps and failing to get results from their use, we were induced by your Mr. Craft to give your AMBEST packing a trial 

under a guarantee. Wedid so, but after our previous experience, expected it to fail also; but we have been most agreeaoly sur- 

prised at the results obtained by its use, having used it for the past two months and there has never been the least trace of a leak, 

while our weekly expense heretofore for packing tor three pumps was more than the initial expense of the AMBEST, not to mene 
ery truly yours, 


tion the loss from AMMONIA leakage. 


FREE (Fill out this coupon and mailit to us). 


toyal Spring Ice Co. 





CANFIELD MFG. CO., 
Philadelphia, Pa. 


Name 


Gentlemen :— a id os i Ei Be 

You may send me, free of a a a a 
charge, a sample of Ambest i. 
Metallic Packing. No. of Engines . . 5... pple us 





Address i's) & 2 ee 





Total H.P. . 
POND) PME. 5 a 54 4 ae 
High or Low Pressure... .. 


Packing now in use 


Power, Sept 











CANFIELD MFG. CO., PHILADELPHIA, PA. 
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HIGH PRESSURE - 
'  JNE50 


Three good friends needed by every engineer ate. 

BELMONT ‘1903’? EXPANSION PACKING, Style No. 1, with 
three break joints, which, when joined, makes practically a solid 
ting. For shallow stuffing boxes this packing cannot be equaled, as 
a single ring will prevent escape of steam. Especially suitable for 
ammonia and steam up to 125 lbs. pressure. Write for booklet A. 

BELMONT HIGH PRESSURE WEDGE PACKING, _— No. 50, 
composed of two asbestos sliding wedges from which all metallic 
particles have been removed by the magnetic process, and a back 
containing a ruober compound which is absolutely unaffected by 
highest steam pressures. Lubricated by best special high test lu- 
bricating compound, in connection with best graphite. The only 
safe packing for high pressure or superheated steam. Write for 
booklet B. 

BELMONT ‘1903’? SPECIAL HYDRAULIC PACKING, Style 
No. 8, (for hot or cold water), consists of a casing of finest cotton 
duck and rubber, around three sides of a braided ftax core. This 
pecking is stitched through and through crosswise, hence, cannot 
ye twisted out of shape—cannot pinch or swell. For any kind of 
pumping service, but on the water end only, not for steam. Un- 
affected by alkalis, oils or sulphuric acid mine water. Write for 
booklet C. 


We manufacture packings for every known purpose. General 


catalog free on request. 
FRBEEB 


Sample Ring of either of these three packings free. Fill in coupon 
with name of kind wanted. 


FREE! SEND FOR A SAMPLE RING AND BE CONVINCED. 


CLEMENT RESTEIN CO., Philadelphia, Pa. 
Gentlemen:—Send me a sample ring of 





po 

Firm Name....... : 
Number of Engines. . 
Number of Pumps . 
Numbez of Boilers.......... 
High or Low Pressure 


Packing Now in use 
Power, Sept. 01. 


ed 





CLEMENT RESTEIN CO. 


133 North Second Street, PHILADELPHIA, PA. 


SALESMEN WANTED. 

To call at power plants, pumping-stations and engine rooms, 
and sell BELMONT PACKINGS and Specialties. _ Particularly 
attractive proposition for manufacturers, agents and ‘engineers in 
territory not already covered. CLEMENT RESTEIN CO., 133 
North Second Stieet, Philadelphia, Pa. 





The Way, To Opportunity 
Lies'Through Knowled 


Meroe = | 


Ais 
(ear =, a4 Geaet ey si 
Wii effet Qs 4 


How would you like to take a five days’ trip 
—at our expense—through all the engine rooms, 
power plants, shops, ete., where men work at 
your trade, or at any trade connécted with it ? 


a 


methods, get all their formulas, copy shop secrets out of the 


How would you like to pry into all their 


note books of the engineers, foremen, and superintendents ? 
You can make all that knowledge yours, so that you could 
use it any time or all the time, and all without leaving your 
home or losing an hour from your work. 


Cyclopedia of Engineering 


Six vwolumes, page size 7x10 inches: 5,000 pages; 
2,000 illustrations, dingrams, full page plates, sec- 
tions, tables, fermulas, ete. Bound in hatt red 
Morocco, 

Based on the methods so suecessfully used by the American 
School of Correspondence in fitting thousands of engineers tor 
license examinations. Covers in addition to the operation of 
boilers and engines, the management of dynamos and motors, 
electric lights, wiring for power and light, heating, ventilation, 
refrigeration, turbines, elevators, machine shop work, me- 
chanical drawing, bineprinting, ete. 

Every section contains many practical problems with full 
solution, and each section is followed by a series of practical 
test questions, carefully chosen by men who know what a man 
ought to know in these subjects. The Cyclopedia contains the 
kind of practical information that is ordinarily found only in 
the note books of progressive superintendents or managers. 


SPECIAL HALF PRICE OFFER ! 


Sent express prepaid for five days’ FREE ex- 
amination. If if meets your needs send $2.00 and $2.00 a 
month until you have paid the special $18.00 price; otherwise 
notify us to send for the books at our expense, Regular price 
is $36.00 

This work is invaluable in the library of any progressive 
man whether he is an engineer, fireman, mechanic, superin 
tendent, shop owner, student, inventor or user of power in any 
form. 

We employ no agents to sell our books, thus giving us 
the opportunity of selling direct to you at the very lowest price 


BRIEF LIST OF CONTENTS 

Steam. Gas and Oil Engines—lIndicators— Valve Gears—The 
Steam Turbine—.Compression and Absorption Refrigeration— 
Marine Boilers and Engines——-Condensers—Navigation—lLocomo- 
tive Engines and Boilers—Valve Motion—Air Brakes-——Automo- 
biles—Principles of Heat—Chemistry—-Construction of Boilers 

Calorimeters—Steam Pump—Elevators—Theory of Dynamo 
Electric Machinery—Direct Current Dynamos—Direct Current 
Motors—Management of Dynamos—Electric Wiring—Storage 
Batteries—Machine Shop Work—The Lathe—The Planer—-The 
Shaper—Systems of Warming—Principles of Ventilation—Heat- 
ing: Furnace, Steam and Hot Water—Mechanical Drawing— 
Air Compressors. 


American School of Correspondence 


Chicago 
COUPON—Clip and mail today---- 


Power-9-22-04 
American School of Correspondence: 


Please send set Cyclopedia of Engineering for 5 days’ free 
examination . I will send $2.00 within 5 days and 32.00 a 
month until I have paid $18.00: otherwise I will notify you to 
send for the books. ‘Title not to pass until fully paid. 

Name. 
Addr 


Occupation 


Employer 
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PEERLESS SPIRAL PISTON | 
AND VALVE ROD PACKING 


IS THE MOST SATISFACTORY PACKING IN-THE-WORLD. 
IT WILL RUN FROM 12 TO16 Bou fyi BEAL KING 































PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 WARREN ST., NEW YORK 


DETROIT, MICH.- 16-24 WOODWARD AVE. SEATTLE WASH. RAILROADWAY & OCCIDENTAL AVE. BOSTON, MASS~-1I10 FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, KY -111-121 W.MAIN ST. BUFFALO.379-383 WASHINGTON ST. 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECOND ST. 
SAN FRANCISCO,CAL . 131 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE , NY.- 212-214 SO.CLINTON ST. 
NEW ORLEANS,LA:COR.COMMON&TCHOUPITOULAS STS. DENVER,COL.~- 1723-1731 BLAKE ST. LOS ANGELES.CAL-115 S0.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND .VA.- COR.NINTH & CAREY STS. PORTLAND, ORE-14-16 FIRST ST. 
KANSAS CITY. MO.- 1221-1223 UNION AVE. WACO,T EXAS -709-71!- AUSTIN AVE. BALTIMORE.MD.-37 HOPKINS PLACE. 
FOREIGN DEPOTS 
LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY ,AUSTRALIA,-270 GEORGE ST. COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6. 


PARIS FRANCE- 76AVE DE LA REPUBLIQUE. JOHANNESBURG. SOUTH AFRICA>2427 MERCANTILE BLOG VANCOUVER, B.C- CARRAL& ALEXANDER STS. 


s 
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THE STRONG POINTS 
OF A STRONG PACKING 
& 





SHEET PACKING 


: For highest pressures of Steam, Air, Water, » 
» Ammonia, Acids,’Gases, Etc. . Will not burn, 
blow or. squeeze out under highest pressures 
and températures: ‘Not affected by 672° F. 

~~ Gaskets éan be’ used over and over. “Tauril” 
is invaluable’ for all unusual conditions in 


severe service. r 
° | ap SP a | 
fe ; hi \ AY aN A. 
WY), by . . , a7 hy A ~ | F 
7 he 
dy ae. Write For. Details 
LESS SE / And Prices, *, ! 





THE ANCHOR PACKING CO. 


Main Office and Factory: Allegheny, Sedgley” ie Germantown avd Piladelphia, Pa. 
NEW YORK Branch,’ 1853 Hudson Terminal Bldg: rw Sr. PITTSBURGH ae ridk Bidg. ‘Annex. CHICAGO PRESB 


Woy Eppyey eT Branch, 514 ay ne HAZLETON, PA. , Brand, orth Wyoming St. STROIT a h Ford ee 
: AN 5 aes in all Industyiat, C2 Capita ae a wa ; ~ 4 
ar gh: eA PS we / j . er ALE a 
Le SF. eA ce, Jy $ 
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Cobbs High Pressure Spiral 
| Piston and Valve Stem Packing 


The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 
Duck, with an outer cover of fine asbestos, 
lubricated by our secret process. 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘“‘Cobbs’’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. 


“Cobbs’’ Packing also furnished in rings at 
short notice, made of round or square packing. 


Indestructible 
White Sheet Packing 


Is without doubt the toughest and most dur- 
able High Pressure Sheet Packing on the market. 
It will stand the highest pressure and extreme 


oe heat, making a tight joint when used for Steam, 
ee Air, Hot or Cold Water. 


P It does not dry out or become hard and brit- 
“aapeane” tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 
a al Oils or Acids have little or 
no effect on it, and joints 
can be broken numerous 
times without renewing the packing. 
Indestructible White Sheet Packing is also 
made with wire insertion. 


We manufacture a complete line of high class 
rubber goods, comprising Belting, Air, Fire, Gar- 
den, Steam, Suction, Pneumatic Tool and Water 
Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 
Tubing, etc. 








SOLE MANUFACTURERS 


New York Belting & Packing Company, Ltd. 
91 and 93 Chambers Street, New York, N. Y. 


CHICAGO, 150 Lake 8t. BOSTON, 232 Summer St. BUFFALO, 600 Prudential Bldg. 

ST LOUIS, 218-220 Chestnut St. INDIANAPOLIS, 2298S Meridian St. PIT rSBURG, 9'3 915 L berty Ave. 
PHILADELPBIA, 118-120 N. 8th St. BALTIMORE, 114 W. Baltimore St. SPOKANE, WASH., 163 8. Lincoln 8t. 
SAN FRANCISCO, East 11th St. and 3d Ave., OAKLAND. LONDON, E. C., ENGLAND, 58 Holborn Viaduct. 
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PACKING 


because they know it to be the finest in 
existence for worn or scored rods. Not only 
is the quality better than other packings, 
but genuine ‘‘ EUREKA” is 


A Full Third Less 
In Cost 


Than any other reliable packing on the market. ‘‘ EUREKA” saves 
the engineer’s time, reduces friction on the rod, outlasts other pack- 





ings twice over and saves money for the “old man.’”’ We also make 
high grade Cut Ring, High Pressure, Water Proof Hydraulic in rings 
and coils, Spiral and Red Sheet Packings. 


Write for samples and prices. 


EUREKA PACKING COMPANY 


Sales Department ’ , 
Jas. L. Robertson, Pres’t 46 Warren St., New York 





EASY TO BUY 
The Robertson-Thompson Indicator 


and Victor Reducing Wheel cost a third less than other instru- 
ments and are sold on easy terms to suit the purchaser, if desired. 
Tis a great help-to the engineer ; enabling him to get the best 
work out of his engine and to establish a good reputation for 
himself. Write for details. 


JAS. L. ROBERTSON & SONS 


46 WARREN ST., NEW YORK 
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TRADE: MARK. REG, IN U.S. PAT. OFF, 


All Goods Stamped with the VANDA TRADE-MARK will fulfill the claims wo make for them. 


THIS PACKING iS THE PIONEER OF ALL COMPOSITION PACKINGS, 
AND IMITATORS ARE APPEARING IN GREAT NUMBERS. WE THERE- 
FORE, WOULO ESPECIALLY CALL YOUR ATTENTION TO OUR 





pepele} ep} MADE IN SHEETS ONLY OF 4%' x 4);' AND 4);'x S', IN ALL THICKNESSES 


THE Vanna Company, 96 Sprina STREET, N. Y. 
a W. JOHNS-MANVILLE CO.,¢ Bis tRimu tons 












ENGINEERS who HAVE USED 


INDIAN RED 
SHEET PACKING 


Will tell you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 


The DIAMOND RUBBER CO., “hic 


Complete Diamond Stocks Carried By 











The Diamond Rubber Co. of N. Y.., The Diamond Rubber Co. of N. Y., 
1876 Broadway, N. Y. 304 N. Broad St., Philadelphia, Pa. 
The Diamond Rubber Co., The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, III. 3963 Olive St., St. Louis, Mo. 
’ The Diamond Rubber Co., The Gustin-Bacon Manufacturing Co., 
Mission and 2nd Sts., San Francisco, Cal, Kansas City, Mo. 
Buffalo Mill Supply Co., Pittsburgh Rubber & Leather Co., 
Buffalo, N. Y. Pittsburgh, Pa, 
Southern Hardw are & Supply Co., Alabama Machinery & Supply Co., 
Mobile, Ala. Montgomery, Ala, 
Consumers Rubber Co., M. I. Wilcox Co., 





Cleveland, Ohto Toledo, Ohio, 
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Packings are best for all purposes. N.I.R. ; H 
N. I. R. Red Sheet alate the highest steam pressure. Th e€ J oh n son Pack I n gs 


NATIONAL INDIA RUBBER CO. are more often reordered than any other packings 
on the market. There can be but one reason for 
FACTORY, BRISTOL, R. I. this. Write. 
3RANCHES: 42 Broadway, New York. 84 Lake St., Chicago. 
' 140 Essex St., Boston. 37 Hopkins PI., Baltimore. THE HENRY JOHNSON COMPANY, 
279 Washington St., Buffalo. 175-187 GATES AVENUE, JERSEY CITY, N. J. 












MD) Scsere! Woot Pipe Covering and} | Bearing on the Rod 
‘ a ao Copper Gaskets stoam with only half the rings—Law 


and Make Absolutely Tight Improved Metallic Packings. 


Joints. Best and Cheapest, Write for a Circular. 











aaamem) S°™Ples Free. HOUCHIN-AIKEN COMPANY, 
United States Mineral Wool Co, SOLE MANUFACTURERS, 
140 Cedar Street, New York 113-121 53d St., Brooklyn, N. Y. 








Made with an Interlocking Joint 


The Pennsylvania Metallic Tubing is as 
flexible as rubber hose in the smaller sizes and 
much more so in the larger. Constructed of 
copper or steel tape rolled into spiral form 
and interlocking around an asbestos packing. 





Circular ? 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO., 
HA. ANSELL 1305 ARCH STREET, PHILADELPHIA, PA. SH, COLLUM 


NEW YORK : 86 Warren Street . BOSTON : 71 High Street. DETROIT: 601 Stevens Bldg. | CHICAGO : 255 LaSalle Street. 











We Want To End Your Troubles 


and make leaky joints only a memory in your plant. 


Goetze’s Elastic Copper GasKets 
Yi rou OW are giving perfect satisfaction in millions of joints 
if ‘Gated a} where leaks had been persistent till Goetze’s Gas- 


AMAL asbestos lining /PAE X 
\ kets were employed. Write for free samples. 


AMERICAN GOETZE-GASKET AND PACKING COMPANY, 


525 EAST 149TH STREET, NEW YORK. 




















Red Breast Packing 


A Standard Red Sheet PacKing— Will 


not crack or harden under any degree of heat; absolutely 
impervious to the influence of alkalies, oilsand Ammonia; 
positively won't contract or expand; and will withstand 
the highest pressure. 


Write for Free Sample 


This Packing is better than others—far better—and, 
better still, is low priced. We will gladly send samples 
“RED BREAST” Free upon request. 


MERCER RUBBER CO., Hamilton Square, New Jersey 


Branch Offices—Philadelphia, 421 Arcade Bldg. New York, 250 Fulton St. Pittsburg, 8th and Liberty Sts. Denver 610 Exchange Bldg., and Chicago, 40 Dearborn St. 
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Tough, Pliable, 
Selden’s Patent and 
Zena Packing. 


RANDOLPH BRANDT, 
72 Cortlandt Street, 





Elastic 


ZENA 


New York. 











Don’t let your 
Dealer hand you 
a lemon! 











Cleans GOING and COMING ! : 
THE “COMBINATION” |; 


(Trade Mark Reg ) 


Leaves the tubes as clean as new. 
Durable and self-adjusting. 


A. W. CHESTERTON CO., “soston*unss” 


Or Advance Packing & Supply Co., 123 Franklin St., Chicage, 








SOLD ON TRIAL 


and if 
Sterling 
Metallic Packing 


fails to satisfy you 
in every particular 
it will not cost you 
anything. Catalog? 


Monarch Steam Blower Co. 
TROY, N. Y. 








Do You Know 


how much coal is wasted in 
your plant every day owing 
to soot accumulation in the 
=; boiler flues? It runs up into 
a large amount in the course 
of a year. 

A Monarch Steam Flue 
Blower would stop _ this 
waste. It-blows the soot in 
the direction of natural draft. 
Why not order one on trial ? 


“ The Monarch Steam Blower Co. 
Troy, New York 








136000000000000 ooo abt: 




































YVieldingly 
To Full Size 
Of Clean 
Tube 


The “DEMON”’ 


Would you accept a wager that one of our 
cleaners could not remove at least one hundred (100) 
Ibs. of scale from one of your boilers? 

No matter what your boiler inspector reports 
or what cleaner or compound you use, we challenge 
you to this test: 

We will send on 30 days’ free trial any size 
“DEMON” or “TORPEDO”. Clean out a_ boiler 
with it that has just been cleaned by your method. 
If our cleaner does not remove at least 100 Ibs. scale 
from one Boiler, express the cleaner back to us at 
our risk and expense. 








The General Specialty Co., 887 Niagara Street, Buffalo, New York. 


CHALLENCE! 


DO YOU ACCEPT? 





THE “TORPEDO” 


Removes aJl scale from tubes of fire 
tube boilers. 

Saves 11 per cent of fuel for each 1-16 
inch of scale, 

Prolongs life of tubes, 

Saves compound. 

Centersitse.fin tube. 

Strikes same in eve: y direction. 


Strvke limited and cushioned. 

Does not hammer but vibrates the tabe. 
's absolutely safe and easily operated. 
Has but one moving part. 

Willlast a lifetsme. 











The “TORPEDO” 


Remember these cleaners are guaranteed to 
save from 3% to 20% in fuel in ANY plant. If 
they do what we claim you can not afford to be 
without them. Will you accept the challenge and 
free trial offer? 


Don’t fail to read our folder No. 54 ‘‘DE- 
MON CLEANERS VS. OTHER CLEANERS” 
or circular No. 30 “(How To Tell A Good Fire Tube 
Cleaner.”” Folder No. 56 describes the “DEMON” 
Curved Tube cleaner. 
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The remarkable thing about Liberty Devices 


is that they do more than you expect them to do. 


Take the Liberty Turbine Cleaner. You 
expect 1t to remove the scale, else you wouldn’t 
buy it. but you’d hardly expect it to clean two 
tubes while any other cleaner is cleaning one. 
It does though. 





It’s the same with the Liberty Oil Purifier. 
You naturally expect it to save oil, but do you 
know that it refines the oil, instead of simply 


straining it as other oil cleansing devices do? 





And the Liberty Twin Strainer. It does what 
you expect; strains the water, but one side works 


while the other side is being cleaned. 


GET THE CATALOG 


LIBERTY MANUFACTURING CO. 





6509 Susquehanna St., PITTSBURG, PA. 
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A WORD ABOUT ECONOMY IN 
BOILER CLEANING 


It isn't always FIRST COST that tells. The Weinland Mechanical Cleaner costs more 
than a Turbine but outlasts TWENTY TURBINES. The MECHANICAL is then ‘still in 
the ring’? and with a few working parts replaced, is good as twenty more turbines. _ Besides 
the Mechanical Cleaner goes right through scale that a turbine could not remove. ‘That the 


WEINLAND MECHANICAL GLEANER 


effects ACTUAL SAVING in big plants has been demonstrated at the plant of the 
Syracuse Rapid Transit Co., Syracuse, N. Y. 

Very hard scale 3 to 1 inch thick had formed in their B. & W. and Root Boilers. Under 
the most favorable conditions, it was possible to clean only from two to five tubes a day with 
any turbine that could be found. A WEINLAND MECHANICAL CLEANER put from 20 
to 40 tubes into first class shape every day until the work was done. 

As to repairs. This Cleaner kept 888 4-inch tubes (20 ft. long) in good condition for a 
whole year at the trifling cost of $15.00 for cutters. 

Could a Turbine have done this? Not much!! This is no “knock” at Turbines. We 
make ‘‘the best turbines on earth’ but we want you to KNOW THE FACTS. 

Tell us your troubles and we'll give you disinterested advice and furnish the cleaner best 
suited to your conditions. If you don’t have much cleaning to do or the scale doesn't get 
very thick, our new Weinland Wing Arm Turbine Cleaner used regularly, will keep your 
boilers in first-class condition. 


THE LAGONDA MFG. CO., Springfield, Ohio. 


Makers of Lagonda Automatic Cut-Off Valves, 
Reseating Machines and Tube Cutters. 


New York Philadelphia Pittsburg Chicago San Francisco Birmingham Toledo London 
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How do 
you do 


your 
Hoisting gg 
In Yale & Towne Chain Blocks 


are embodied the final development in lifting 
mechanism and the highest integrity in Chain Block 
construction. They lead in efficiency, speed, dura- 
bility, reliability and universal adaptation to every 
hoisting requirement. 








Triplex Blocks—+¢ to 40 tons. Universally recognized as the most 
durable and efficient Chain Biock made, Have balanced train 
of spur Gearing with large internal gear. 


Duplex Blocks—%4 to 10 tons. The handiest and safest Screw Blocks 
made. Have safety guides to prevent slipping of load chains. 
Bronze Worm wheels and steel worms with hardened and 
ground thrust bearings running in oil. 


Differential Blocks—‘+4 to 3 tons. Not as durable or easy lifting as 
the Triplex or Duplex. but safe and twice as durable as the 
cheaper kind of the Weston D.fferential B:ock, because of 
superior Chain and Sheaves. 


Y. & T. Blocks, duplicate parts and trolleys are 


carried in stock by Hardware, Machinery and 
Mill Supply Dealers. Write for catalog. 


The Yale & Towne Mfg. Co., 
9 Murray Street, New York. 








HYDRAULIC JACKS 





Every type of first class 
thoroughly guaranteed Hy- 
draulic Jacks for all classes of 
work 


are manufactured by us. 
Over 400 different types 
and sizes from 2 to 1000 
tons capacity. 


Each and every tool 
guaranteed. 


Send for Jack Cata- 
log No. 68. 








Watson Stillman Co., 


50 Church St. New York City. 


Chicago Office, 453 Rookery. 







































We're Going to 
Raise Your Salary 


“Yes, young man, we find that the train- 
ing you have applied to your work has 
been so beneficial to the Company that 
we are going to encourage your further 
efforts by raising your salary.” 


Such scenes as these are actually taking 
place every day. The man who gets the 
raise is the trained man—the expert 
while the untrained man plods along at the 
same old wages. If you are poorly paid 
and have ambition, there is a practical and 
definite system by which you can obtain 
promotion—a system that last vear brought 
over $20,000,000 in increased salaries to the 
men that adopted it. 

You won’t have to leave home; there’ll 
be no interruption in your work; there’s 
no age limit; you won’t have to buy books; 
it makes no difference what you do or where 
you live; lack of capital is no barrier; it 
makes no difference how scant your spare 
time may be. 

If you are ambitious, mark and mail this 
coupon NOW and find out the most prac- 
tical way to raise your salary. 

eee eeeeeeeeeeoeeeoeeeeeeneneeeeeeeee eee eee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 979, Scranton, Pa. 


Please explain without further obligation on my part, how Ican qualify fora higher 
salary and advancement tothe position before which I have marked X 








Electrical Engineer 
Elec.-Lighting Supt. 
Elec.-Railway Supt. 
Electrician 
Telephone Engineer 
Civil Engineer 
Bridge Engineer 
Mechanical Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Traction Engineer 





Machine Designer 
Mechanical Draft. 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Hydraulic Engineer 
Municipal Engineer 
R. R. Construc. Eng. 
Surveyor 

Mining Engineer 





Sanitary Engineer 
Architect 
Architectural Drafe. 
Ad Writer 

Window Dresser 
Chemist 
Sheet-Metal Draft. 
Ornamental Design. 
Textile Designer 
Bookkeeping 
Stenographer 


Civil Service Exams. 

















Name 
St. and No 


Ctty State 
SOSH SSS SHESSSHS SS SSESHEHESSHS SES HESESEHESOHE SESE SE OE OSD 
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THERE IS ONLY ONE 


ALBANY 
GREASE 


















SUBSTITUTE 



































° 
muting . ie THE ONLY 
Worse Toe Oona LN SE inom GENUINE, 
I Can Send for FREE sample cup and can of ‘Albany 
- Grease,” giving size of tap forcup, depth of oil 
Imagine — from top of cap to journal, where to be used 



























MADE ONLY BY 


ADAM COOK'S SONS, 


313 WEST ST., NEW YO 





Fill Up The Surface Inequalities With 


Dixon’s Flake Graphite 


and the bearings will not need much oil. 
Ask for free sample can 94-C. 


JOSEPH DIXON CRUCIBLE COMPANY, 


JERSEY CITY, : - NEW JERSEY. 








LATEST IMPROVED 


ROCHESTER | 


AUTOMATIC LUBRICATORS 


give perfect force feed lubrication and save oil, time, money and labor, 
Try one, or at least, send for a catalog. 


GREENE, TWEED & CO., manuracturers, 109 Duane St., NEW YORK. 
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SHULTZ 
**AQUA”’ 
WATER- 
PROOF 
BELTING 
IS 
WATER: 
PROOF! 


“AQUA” will transmit more power, and outwear many times any 
rubber, canvas or so-called ‘‘water-ploof’’ oak-tanned belting. 


Write for our BELT BOOK and Samples 


THE SHULTZ BELTING CO., St. Louis, Mo. 
NEW YORK BOSTON PHILADELPHIA 




















Gin) O 


Sy 
«3 
D\ Aer 
a 
iS 


ON 














SMOOTH POSITIVE ACTION 


The Akron Clutch 
will start the load 
gradually without 
shock or jar. If load 
exceeds horsepower 
of clutch, it will slip. 
Full protection 
against dust and grit, 
working parts entire- 
ty covered. Operating 
parts run in oil. Write 
today for circular. 


The Williams Foundry & Machine Co., 


Successors to the Akron Clutch Co. Akron, Ohio. 
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THE AFTER’ EFFECTS 
ARE PLEASANT 


Don’t waste good belts and lose valuable power. 
STEPHENSON Bar Belt Dressings contain no Rosin 
nor any other ingredients injurious to Belting. Our 
RED Label and GREEN Label Brands are two entirely 
different and distinct preparations. No one kind of 
Dressing is good for all Belts—you know that. 
STEPHENSON Dressing not only prevents shpping 
and gives full speed from slack belts, but the after 
effects are pleasant—it KEEPS those belts in good 
condition and greatly prolongs their life. 
This means a saving in BELTING, which is an im- 
portant item when figuring the year’s expenses. 
RED Label Brand for Leather belts; 
GREEN Label for Rubber and Canvas. 
Your protection against substituticnis The Man 
with the Cog-Wheel Face on each Pound Stick. 


Of Dealers everywhere, or 


STEPHENSON MFG. CO. 
ALBANY, N. Y. 


























The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. : : : ?: 


Nature Supplies. the 
Feeding Force in the 
Form of Compressed 
mm. & ¢ 2 8 





With many thousands of the “Philadelphia” Grease 
Cups in successful operation, on machinery of almost every 
description, we offer a system of lubrication which, for sim- 
plicity, cleanliness, economy, reliability and efficiency has 
no equal. 

The “ Philadelphia Cup is not merely “as good as any 
other: IT IS THE BEST, and we are prepared to prove 
our claim for actual superiority. There are more reasons for 


its practical success than we have room to mention here. 


Write for catalogue and full information 


The Philadelphia 


Lubricator & Manufacturing Co. 
The Bourse (£xnivition Dept.), Philadelphia, Pa. 






























of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 


When ordering, insist on 
getting the genuine De- 
troit. 


Write fora catalog of the 
most complete line of 
oiling devices for all pur: 


Detroit Improved Standard poses. 
Lubricator 





DETROIT LUBRICATOR (COMPANY. 
Detroit, U. S. A. 
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Which Valve is the Best? 


HEN ordering new valves, this question naturally 

comes to mind before any other. The next 

question that suggests itself is ‘‘ Which valve 
costs the least to maintain ?”’ To both of these ques- 
tions there can be but one answer—IVailliams Valves 
are best because they stand higher pressures and last 
longer than others. Cost of maintenance amounts to 
nothing as they do not require extra discs or seats. If 
worn, they are easily and quickly reground with a little 
oil and emery. When finished, the valve is as good as 
new at no extra cost. 
























Williams Swing Check Valves 


are excellent valves for use on boiler feed lines or any 
other place where the pressure must be controlled by a 
check valve. Heavy in construction, they have full 
and _ unobstructed 
passage through 
body which greatly 
reduces friction and 
necessarily prolongs 
the life of the valve. 
If you want higher 
valve efficiency at 
less cost — order 
Williams. They are 
strictly guaranteed 
for 200 pounds 
pressure. 











Send us a postal jor the new Walliams catalog. 


THE D. T. WILLIAMS VALVE CO. 


1 904-910 Broadway, = CINCINNATI, OHIO 
4 

















Robins Is made continuous without laps, plies 
- orcement. Guarantees an equal dis- 

Laminated tribution of strength and an uninter- 

Leather rupted line of power transmission. 

Belting Write for circular No. 2. 

ROBINS NEW CONVEYOR COMPANY 

New York, Factory, Chicago, 
38 Wall Street 168 Duane Street Old Colony Bidg. 











The Homestead Straightway 


This Valve is so constructed that when it is closed 
a traveling cam forces the plug firmly to its seat. 
CATALOG ? 
HOMESTEAD VALVE MFG. COMPANY, 


Brass Founders. PITTSBURG, PA. 








SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U S.A. 
MANUFACTURERS OF 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agencies in all principal cities. 
Cable Address, “Engrave” A. B.C. and Lieber’s Code. 

















Not merely weight but work 


RHOADS *. : | tells the tale. 
(LEATHER J 


BELTING sBeemweehets 


mua NXHIRD st. 






























Ala) 


NOT- PHILA 


A GOOD START 





is half the battle, and the very best start for any new belt 
is a thorough treatment with OXoilOX—The Perfect Belt 
Dressing. It restores to leather the strength and vitality 
lost in tanning. Makes belts tough, yet soft and pliable, 
so that they adhere closely to the pulleys, and slipping is 
made almost impossible. 


OXouOX is not a “dope,” and it doesn’t make belts 


sticky ; 
can live out their full life and do a good day’s work each 
day. 


just keeps them clean and healthy so that they 


You can have 
A FREE SAMPLE 


F. S. WALTON CO., Philadelphia, Pa. 


Gentlemen: Kindly send us, free of charge, a sample can of OXOILOX 


the Perfect Belt Dressing. 


Osea. caturctecauctu becuse ben cedsatem nas ees eaaneaueeelee 


PR A IR ois os xia on. cb.0s curds en ehaaed ax euesaaneeeaaae 


POIER Ol TAUB .icccccsecececccces Aerie Bib siscdesn00ss0e eee 


F. S. WALTON CO., Philadelphia, Pa. 


Préssers and Refiners of all grades of Neatsfoot oil 
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A double protection against leakage. 


L_unkenheimer 
|Dyesto) (em Dron @ TCA A Th ves 


Have a ball and socket joint between 
the discs, which permits of independent 
adjustment. Dhrt, scale, etc., lodging 


on the seat of one disc will not pre- 





vent the other from properly seating. 





Made of the highest grade of 
bronze composition, in sizes from '/4 Ht 
to 3 inches inclusive. Unequalled for 


working pressures up to 150 pounds. 





Have you a Lunkenheimer Catalog? [ies 


They're free. 
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The Lunkenhemmer Company 
Largest Manufacturers of High Grade Engineering Specialties in the World 
General Offices and Works, Cincinnati, O) iter Uae 


Branches: New York, 66-68 Fulton St.; London,S. E., 35 Great Dover St.; Chicago, Lake and Dearborn Sts. 
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For Longest Wear In Hardest 
Service There Are No Equals To 


JenKins Bros. Valves. 


F you use globe, angle, check and Y or blow-off valves 
for any purpose you will get far greater durability, 
effectiveness and economy if you buy valves branded 

‘Jenkins Bros.” They are the most completely satis- 
factory valves made. The standard and extra heavy pat- 
terns are suitable for working pressures up to 150 and 
300 pounds respectively. Only the best, most lasting 
steam metal is used and they can be repacked when wide 
open and under full pressure. @ Before you order again 
investigate ‘‘ Jenkins Bros.”’ valves. 


SHALL WE SEND YOU THE CATALOGP 


JENKINS BROS. 


71 John Street, New York, N. Y. 


133 No. 7th Street, Philadelphia. 226-228 Lake Street, Chicago. 
35 High Street, Boston. , - Queen Victoria St., London. 
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DAVIS 
PRESSURE 
REGULATORS 
SAVE 
STEAM 





Do It Automatically 


If you are using live steam for heating, drying, cooking or some other 
purpose at a pressure lower than that carried on the boiler, let the Davis 
Pressure Regulator make the reduction for you automatically. 

This valve can be adjusted to deliver steam at just the pressure needed 
and it will maintain that pressure without fluctuations no matter how 
much the initial boiler pressure may vary. 

Reducing steam by throttling through a cracked globe or gate valve 
PRESSURE is about as satisfactory as using saw dust for fuel. You may be able to 
TETELDOR get along after a fashion, but why not do it right—automatically. 

If you are running your engine non-condensing a Davis Automatic Back Pressure Valve will 
enable you to make use of the exhaust steam instead of letting it go to waste. 

Contrast this valve with its semi balanced disc, small weight and noiseless operation without 
any possibility of injury to the seats, with the old style single seated valve which pounds like a 
trip hammer and keeps you poor buying seats for it. Is there any comparison—would you 
choose the single seat ? 

Send for a complete catalog of Davis Valve Specialties. It is of in- 
terest to both owner and operator. 











G. M. Davis Regulator Company, 


142 Milwaukee Ave., CHICAGO. 
BRANCHES—NEW YORK—123 Liberty St. BOSTON—104 High St. ST. LOUIS, 735 8. 4th Bt. 
SAN FRANCISCO—216 California St PHILADELPHIA—56 N. 2nd 38t. 


PITTSBURGH—1206 Park Building. 









CLEAN-SEAT VALVES 
ARE BEST VE SAY SO. AND 


CAN PROVE IT: 


1. A VALVE tightly closed does not wear fast. 

2. A VALVE cannot close tight on a dirty seat. 

3. A VALVE should be able to keep its seat clean. 
4. A VALVE which can do this will wear well. 


9 THE CLEAN SEAT VALVE, °° 3 


2 throws a strong jet 
of steam directly across the seat, all the way round, as the disc approaches the 
seat. This jet blows away all sediment, scale, grit, rust, or other foreign matter, 
} and insures tight closing every time, by clean metallic contact between disc and seat. 








































The “Clean-Seat”’ principle reduces the wear on seats and discs to a positive minimum 
and makes easy the ordinarily difficult work of controlling high pressures. For high 
pressure service this valve makes its most conspicuous showing, and it is made in the 
following heavy weights: 


Medium for pressures up to and including 200 Ibs. 
. Extra heavy for pressures up to and including 500 Ibs. 
Hydraulic for pressures up to and including 3,000 Ibs. 
For long, hard and continuous service the ‘‘Clean-Seat’’ Valve has no rival. On this 
claim, we stand ready to submit conclusive proof, beyond even a reasonable doubt. 
PRICES: 











Size.......inchesf =} 1 3 i 3 1 1} 1} 2 24 3 


Medium..... each] 1.10 | 1.10 | 1.25 }] 1.60 }| 2.20 | 2.80 4.00 1 5.50 8.75 15.75] 22.00 
Extra Heavy. “* f...... 3.00 | 3.50 | 4.00 | 5 00 | 6.50 8.25 ]11.00 116.00 | 33.00] 45.00 
Hydraulic = 5.00 1 5.00 | 6.00 | 7.50 410.00 [12.50 $16.50 [24.00 | 50.00] 65.00 


PITTSBURGH GAGE & SUPPLY C 
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ALWAYS 
SPECIFY 


P 


VALVES 
AND 
FITTINGS. 






PITTSBURGH IRON BODY GATE VALVES 


have been thoroughly tested under the most severe conditions known and have proved 
that they work under all pressures with less wear on the faces of the discs and seats than 
any other valves made. 





lo en TO See ee. ae TAR Tae ky Pte PSS eer Oe Tee 
ve : o Cid GAGE Oe Pome AS - _ = WAG AS? 









ALWAYS 

SPECIFY 

tet ce See Pe: ae May 7 VALVES 
A“ . AND 





FITTINGS. 











WORKS, BARBERTON, Ov. 
They are made standard for 150 lbs. and extra heavy for 250 Ibs. working pressures. They 
can be furnished screwed, flanged or hub end; with by-pass, spur or bevel gearing and are 
suitable for steam, gas or water. They are made with outside screw and yoke or non- 


rising spindles. We have many thousands of them in use in all parts of the country and 
have never had a complaint or a valve returned. 


PITTSBURGH VALVE & FITTINGS COMPANY, 


General Offices and Works: BARBERTON, O. We Manufacture all kinds of Valves and Fittings. 






































VALVE 


Makes. no difference what kind of a Valve 
you want, how you want it made or where 
you want it shipped, we’ can supply it on 
shortest possible notice. 


We manufacture valves and pipage equipment of every de- 
cription, for all kinds of plants, Steam Separators, Tuyere 
Cocks, Brass Unions, Etc. Also make Pipe Bends, and do 
all kinds of Pipe Fitting, either assembled or ERECTED. 


SEND FOR CATALOG 


PITTSBURGH VALVE FOUNDRY 
& CONSTRUCTION CO. 

















Pittsburgh Cleveland New York Boston Birmingham, Ala. i 








tl 
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Stulp Automatic Safety Water Gauge 


automatically grinds it own valve seats and cleansits way to the 
boiler. Approved by the U. 8. Board of Supervising 
Inspectors of Steam Vessels. 
Awarded Diploma and Medal at Jamestown Exposition. 
The Automatic Safety Water Gauge Co. 
Fred J. Stulp, Prop. MUSKEGON, MICH. 


“Ohio” Steam Specialties 














Mason Reducing Valves 


keep the pressure at exactly the required point 
regardless of initial pressure changes and no one 
can alter their adjustment but the men who 
have the keys. 


The Mason Regulator Go., Boston, Mass. 








KNOWLEDGE IS SAFETY 


When you’ve an accurate steam gauge you 
are safe on the one hand from accidents and 
on the other from fuel waste. 

CATALOG “Pr” 
THE ASHTON VALVE COMPANY, Boston, U.S.A. 


NEW YORK St. John’s House, London, Eng. CHICAGO 











STOCKS AND DIES 
PIPE MACHINES, 
PIPE CUTTERS, 

VISES. 

. Manufactured by 

~ The Armstrong Mfg. Co. 
287 Knowlton St., 

BRIDGEPORT, CONN. 








THE ‘OHIO’ WATER GAUGE 
IS DESIGNED FOR ENGI- 
NEERS WHO WANT THE 


Best Gauge 


It is finely finished, quick operating, 
has removable glass, made of high- 
grade steam bronze for 200 ths. 
pressure, 














We also make a line of high-grade 
bronze Collin Gauge Cocks. Heavy 
Bronze Fittings and Collin Steam 
Pressure Regulating Valves. 


Catalogs P-F and I?-B mailed 


OHIO WATER GAUGE on request. 








The Ohio Brass Company 
Mansfield, Ohio, U. S. A. 


32 Cortlandt Street, New York 277 Dearborn Street, Chicago 
138 Front Street, San Francisco 








‘*Be Not the Last 
To Lay the Old 
Aside’”’ 


and install the new 
method of cutting and 
threading pipe. The 
Forbes Patent Die Stock 
is a proven time and tay 
The best mt 

plant$ in the country res 
have adopted it. Write. 


The Curtis @ Curtis Co. 
85 Garden St,, Bridgeport, Conn. 





money saver. 








EMERGENCY 
WORK IN 
POWER PLANTS 
MUST BE DONE 
IN A HURRY. 


“TOLEDO” Pipe Threading Devices 


thread pipe up to 12”. ONE MAN can do it quickly 
and in any place, in any position. An invaluable line 
of tools. Let us tell you about them, 


The Toledo Pipe Threading Machine Co., 
TOLEDO, OHIO. 
























Catalog P 
tells all about 
them. 










YOUR LEAKY VALVES 


Can be immediately reseated and made perfectly tight 


without removing the valve or disturb- 
ing the piping in any way, and they 
can be reseated again and again, at 
least ten times. 
Can you afford to get along without a 
7 Dexter Valve Machine ? 


THE LEAVITT MACHINE CO., 
ORANGE, MASS., U. S. A. 
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THE CLIMAX STEAM JOINT CLAMP 
for repairing leaks at joints where pipes 
are screwed into fittings. Made of brass 
for all sizes of pipe. 










THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 
leable iron from % in. to12 
inches. 


PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington Street, Chicago. 










Brass-To-Iron 
Contact 


The ‘‘Kewanee’”’ Union never rusts or 
corrodes and remains permanently 
tight. Fewer joints are needed. No 
gaskets required. 

The “Kewanee” ‘“M & F’’ Pattern 
has no equal for close work. Write 
for full particulars. 





“M. & F.°* 


NATIONAL TUBE CO. Pittsburg, Pa. 


DISTRICT SALES OFFICES 
Atlanta Denver NewYork Pittsburg St.Louis Salt Lake City 
Chicago New Orleans Philadelphia Portland San Francisco Seattle 











AtA Safe 
Distance. 


That’s better than grop- 
ing about in live ‘steam 
and scalding water froma 
broken water gauge glass 
"till your hands and face 
are parboiled. 


The “P. B. H.” Quick 
Closing Water Gauge 
enables you to shut off the 
steam and water by sim- 
ply pulling a chain from 
a safe distance. It is sub- 
stantially made from the 
best materials. 





Say the word, and we'll 
sendyou one for a 30 days’ 
free trial. 


Circular anyway. 





Shut Off The Gauge 





Free on 30 
Days’ 
Trial ? 





The Paul B. Huyette Co., 


2025 Betz Building, Philadelphia, Pa. 














“BEAVERS” 
are the proper die stocks 


for use about factories 


BECAUSE they are built on the easy working 
principle, enabling one man to thread any size 
pipe without calling for help. 

Each Stock threads all sizes of pipe within its 
range without changing dies so you have no 
loose parts to carry around or get lost of mis- 
placed. 

And consider the time you save by not having 
to change dies. 

They are a time proven success and of such 
practical advantage in saving time and labor 
as to compel their use from an economical 
standpoint once you realize it. 





” 


“Beaver” 1” to 2” Ratchet Stock. 


Made in all sizes 1%” up. 
Sold by all Jobbers subject to 10 days’ trial. 
We would like to send you descriptive matter. 


THE BORDEN COMPANY 
WARREN, 0. 
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NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate 


uniike all other grates will cut from both 
sides of the shaker alike. Makes more steam 
with cheaper fuel and less of it. A slight 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. I1'rfe. 


NEEMES BROS., 
41-49 Adams St., TROY, NEW YORK 


©. W. VAN BLARCOM, Room 533, Terminal Bldg , 30 Church 8t., 
Agent for New York City and vicin ty BAB OCK « WIL OX, Ltd., 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO., 311 Industrial Bldg., Providence, R. I, Sole Agents for the New 
England States. 
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GOOD THREADS 


may not be an absolute necessity if you use 
plenty of cement, yet there is no denying the 
fact that it is better to have good threads. 
Some may be satisfied with poor threads, but 
if you area sticker for good ones, do your 
threading on a B.& K. PIPE MACHINE. 
Yours for good threads. 


Bignall& Keeler Mfg.Co. 
Edwardsville, Ill. 














No Heat Units Wasted 


The Wilkinson Automatic Stoker and 
Smoke Preventer burns any kind of coal 
completely leaving no values in the ash 
pit and permitting no fuel to escape as 


smoke. Write for full particulars. 


The Wilkinson Manufacturing Co., 
Bridgeport, Montgomery Co., Pa. 











BOILER DOOR ARCH and JAMBS made of 


NON-SHRINKING 
FIRE BRICK 


The perfect mould, close 
fit and smooth, solid 
surface make them re- 
markably durable. , 
Write for booklet. 




















PRESBREY FIRE BRICK WORKS 
D TAUNTON, MASS. 





























"STEEL MIXTURE. 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND PATENT BACK 
GROOVED COMBUSTION 
CHAMBER ARCH 












Combustion 


Chamber Arches. 


No boiler is well set unless it has a 
durable cover on the Combustion 
Chamber. 

















Foote’s Patent Combustion Cham- 
ber Arch is the simplest and most 
efficient one known. Any one can in- 
stallit. It’s essential features are seen 
ataglance. Special blocks, shiplapped 
together, span the chamber supported 
by the back wall and an iron bar. The 
latter being in a socket in the blocks, 
is fully protected trom the heat. 

Between the boiler and the Arch 
is left a space packed with ground 
asbestos. This allows for expansion. 
The whole is then floated with fire clay 
cement. 





















































































Write for Dimension Booklet. 


MANUFACTURED BY 


MfLEQOD &HENRY CO. 


TROY. N.Y..U.S.A. 
BRANCH OFFICE. 1402 BROADWAY, NEW YORK CITY. 
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ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


burns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coal and the removal of the ash. Send for a complete de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 


“SIROCCO” 


TRADE MARK 


FANS AND BLOWERS 


BIILT ON THE TURBINE. PRINCIPLE 


SIROCCO ENGINEERING CO., 138 Cedar Street, New York | 





RTE a LET RRR Se BS ELT 








MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 


Wing’s Turbine Blower 


FOR FORCED DRAFT 
Most Compact 


90 West Street, 


Most Efficient 
L. J. WING MFG. CO., 


Catalog ? 
NEW YORK 








PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 
under any and all conditions has been fully demonstrated. 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass, 





C-O-Two Furnace Tile 
The best fire arch making material 
ever devised. Lasts longer. Increases 
combustion. Write for full description. 
C-O-Two Furnace Co., Syracuse, N. Y. 











CONTRACTORS. 
CENTRAL STATION HEATING. 


Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 














hangs from above. It 


The Monarch * 
Boiler Arch “{“'t% 


MAYVILLE SPECIALTY MFG. COMPANY, 
MAYVILLE, WIS. 


a metallic backing 











We can elevate COAL a distance of 100 
or convey your feet for less than ONE CENT A TON 


in quaptities of ONE TON A MINUTE or more. 








Catalog Free. 


THE GC. 0. BARTLETT & SNOW COMPANY, 
Cleveland. Ohio. 

















built by our sys- 

66 99 tem never re- 
quire paint or 
repairs of any 
k 


ind. Write. 


Wiederholdt Construction Company, 
American Trust Bldg., Chicago, Ill. 



















Over 7500 Hammel Oil Burners 


In use under Stationary Boilers, 
Locomotives, Kitns, Etc. 


Write for Circular of Hammel Patent Furnace for Water-Tube Boilers 


HAMMEL OIL BURNER CO. 


609 North Main Street, LOS ANGELES, CAL. 





GREEN TRAVELING CHAIN GRATES) 


“AUTOMATIC. SELECLEANING cuokeLEsS 
GREEN ENGINEERING CO. \. 


COMMERCIAL NATIONAL BANK BLDG., CHICAGO: 





GENERAL FOUNDY WORK A SPECIALTY 








A 
Money back 
Proposition 


After a 30 days’ trial—if you are not 
convinced that the Baum Separator 
will prove a profitable investment we 
will return your money and pay for 
returning the separator. 












THE 
gpomSEParary, 





Send for new Catalogue and prices. 


HERSHEY MACHINE & FOUNDRY CO. 
MANHEIM, PA., U. S. A. 


W. G. Ruggles Co., 54 High St,, Boston, Mass. 
R. D. Bliss, 40 Dearborn St., Chicago. Il. 





















SWEETS 


Steam Separators deliver 99.8 
dry steam and oil separators 
remove 99% of oil from ex- 
haust steam. They do it that’s 
all. All styles. 





DIRECT SEPARATOR 
COMPANY, 


712 S. Geddes St., Syracuse, N. Y- 
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Your Engine 
Will Run More 
Smoothly 


give greater power, longer wear 

and require less steam if you 

protect it from condensation 

water with a Gardiner Separator. 
WRITE! 


The Gardner Governor @ w ; 
Separator Company, = | 
Quincy, Illinois. fe \ 





. 
















\JEFFREY 


Pivoted Bucket 


CONVEYOR 


HANDLING 


| Coal and Ashes 
| in Power Plant 


GRAB BUCKETS, 
SfORAGE BINS, CRUSHERS, 
SCREENS, Etc. 


The Jeffrey Mfg. Co., 
Columbus, Ohio, U.S.A. 
New York Chicago Boston 


Pittsburg Denver Charleston 
Knoxville St.Louis Montreal 














How Many Engines WHEN THE AUTO 





Have Been Wrecked 





by an excess of water being carried into the cylin- 
der? It would be interesting to know, because it is 
absolutely inexcusable when the use of a 





Separator 


absolute separation. 
Dry Steam 
The Ohio Blower 

Cleveland, Ohio. 


no matter how much the 





boilers may foam, or how 
long a pipe line is exposed to cause condensation. 
If the cut doesn’t explain it our catalog will. 


Also manufacturers of the 


rounds the curve the 
tendency of every- 
thing to fly out- 
ward is restrained, 
but when a mass of 
steam revolves rap- 
idly the action of 
centrifugal force 


upon the drops of oil and water is irresist- 


Assures able. Inthe ‘“Swartwout” apparatus the 


flow is direct; there are no bafile plates; 


Absolutely there is not an ounce loss of pressure. 


The Helico-Centrifugal Principle insures 


Co. 





“Swartwout” Gravity- 





GOUBERT MANUFACTURING COMPANY 
No. 90 West Street, New York City, N. Y. 


Closing Ventilators. 












































“Giving Entire Satisfaction”’ 


The above written by a leading lumber plant 
voices a common sentiment concerning the 


Blackburn-Smith Feed Water 
Filter and Grease Extractor 
This device offers the most logical method of re- 
moving mud and slime from the water supply and 
for extracting oil, greases and dirt from the conden- ° 
sation. Our system of double filtration through 
small terry covered cartridges makes good under 
the most severe conditions. 
Write for booklet ‘Feed Water Filtration.” 


JAMES BEGGS @ CoO. 


109 Liberty St., New York City 
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4: Fine Engineering Books 
Total Value $5.50 at 
= Senet Wabes of $3.20! 











Engineer’s Examiner, $1.00 

Engine Room Instructor, $1.00 Total Value 
Hydraulic Elevators, $1.00 $5.50 
Practical Talks on Electricity, $2.50 


Special Price $3.75 Postpaid 


Here’s the story in a nutshell. Before The Engineer was combined with Power 
it was publishing the above books and advertising them. Power readers never got a 
chance at them, more’s the pity because they are fine books, the kind that no engineer’s 
library is complete without. Now we purpose to let every subscriber to Power and The 
Engineer get these books in combination at a price that is low in comparison to the 
regular charge and almighty low in comparison with their real value to every engineer. 
You'll recognize the truth of this, we believe, and send us your order, especially when 
you’ve read the guarantee below and know that you can exainine the books without 
risking a cent. 


Engineer’s Examiner, by H. H. Kelley. For the aid of those who wish to obtain a license 
and a guide for self-examination, including exhaustive instructions for valve setting. Bound in cloth; 
iliustrated; 160 pages. 


Engine Room Instructor, by H. H. Kelley. A compilation of simple arithmetical rules, 
together with many new and original tables designed to aid engineers in making necessary calculations 
while discharging their daily duties. 80 pages; bound in cloth. 


Hydraulic Elevators, by Wm. Baxter, Jr. The most complete treatise on this import- 
ant subject ever published. The whole story told graphically, practically and thoroughly. 
Bound in cloth; illustrated; 150 pages. 


Practical Talks on Electricity, by Wm. Baxter, Jr. This splendid work was 

originally published in two parts. In this edition both parts are bound in one book. 

Nothing better in the line of a practical book on electricity for engineers has ever 

= appeared. Bound in cloth; illustrated; 353 pages. 
this today 


* GUARANTEE—Send us $3.75, the special price of the books. We'll ship 
a them postpaid. Examine them carefully. If they are not what you want, if 
COMPANY, - you are not satisfied with them, return them in good condition within 5 days of 
505 Pearl Street, receipt and we’ll refund your money. 
New York City Y 


. o.m : se o e 
Bacon: 8 $2.75, Hill Publishing Company, 
‘ombination subject to your . 
pareve eto ee . ie 905 Pearl Street, New York City 
»° London Branch, 6 Bouverie Street, E. C. 
Power 


American Machinist The Engineering and Mining Journal 
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They Insure the Truest 
Form of Economy. 








Pump Governors, 
Reducing Valves, 
Steam Traps, 


Safety Feed Water 
Regulators, 


Fan Engine Regulators, 
Low Water Alarms, 

Safety Water Columns, 
Damper Regulators, 


Low Pressure 
Boiler Feeders, 


Vacuum Pressure 
Reducing Valves. 





Catalog ? 





KITTS 
MANUFACTURING CO. 
OSWEGO, N. Y. 


LPenW VSS 
Dams >a OE OY 














McDANIEL 
STEAM 
TRAPS 


are especially adapted for draining 
steam separators and high press-re 
mains. Also goodforsteam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
outlets are large, to give rapid d-scharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge pres ure is cesired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and tested before shipping. We 
guarantee them to give perfect satisfac- 
tion, Established 1878. 


Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 























SIMPLE CONSTRUCTION 








ee NNO 

y Accessibility 

‘ Capacity 

‘ Efficiency 

4 Durability 
(ERROR RR 











Steam Traps have 
all these features to 
the fullest degree. 


WRITE. 








THE RELIANCE GAUGE COLUMN CO. 


75 E. Prospect St., CLEVELAND, OHIO 











Steam Traps 


come to you 
with our 
guarantee to do 
exactly as we 
say they will 

in our 

Catalog “A.” 


If they don’t, 
send them back. 


May we send 
our 


Catalog ‘“‘A’”’ ? 











The Strong, Carlisle & Hammond Co. 
342 Frankfort Avenue, Cleveland, Ohio. 


54 No. 6th St., 88 Broad St., 


261 Center St., 
Philadelphia. Boston. Y 


New York, 
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COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 
perature and 
Positive Purifi- 
cation of feed 
water. 

Perfect Sepa- 
ration and Re- 
a pa ’ moval of Oil. 

he ctaeeg ah os" Automatic 

Control of Cold 
Water Supply. 

Dry Steam for 
Heating Pur- 
poses. 

Finest Grade 
Special Fittings. 

Lime Catch- 
ing Pans. Es- 
pecially Adapt- 
ed for use with 
Heating Sys- 
tems, Dryers, 
Etc. 

Write for our 
new Heater 
Catalog. 


BATES MACHINE COMPANY 


Sole Manufacturers Joliet, Mlinois 





‘ THE = 
} COOKSON IMPROVED} 2) 
Pe FEEDWATER BEATER 5. = 





Your Steam Plant 
History 7 


will be accurately recorded 
and the records filed rway for 
future reference when you in- 
stall a St. John Meter. It 
enables you to keep your fin- 
gers on the pulse of your 
business. This meter is also 
adapted to the measurement 








The 


of water, of air, and other St. John 
gases. Indicating 
WRITE. and 
Recording 
G. C. ST. JOHN, Steam 
140 Cedar St., New York. Meter 

















Operates By Gravity 


and without valves, floats, buckets or inside 
mechanism of any kind, the 


Morebead Non-Return 
Steam Trap 


is at once the most efficient and the least 
troublesome of all devices for draining con- 
densation from steam systems. 


WRITE TODAY. 


MOREHEAD MANUFACTURING CO., 


1051 Grand River Ave., Detroit, Mich. 








A REMINDER! 


GEIPEL STEAM TRAPS 


work equally well with high or low pressure steam and in any 
position. Made in seven sizes. 





WRITE FOR CIRCULARS 


JOHN PLATT & COMPANY 


97 Cedar Street NEW YORK 








The Valve Protected 
From Scale 











The sediment cham- 
ber pre: ents sediment 
ot scale getting into 
the valve, consequent- 
ly the valve is always 
steam tight. Write 
for our booklet. 


THE V. D. ANDERSON GO., 


1935 West 96th St., GLEVELAND, OHIO. 








Send for 
Catalog. 







Expansion Trap 
Balanced Steam Trap 
Return Steam Trap 


Return Steam Trap. 








CURTIS SPECIALTIES encincers 


| -— 5 Improved Pressure Regulator 
Pali Improved Pump Regulator 
Water Pressure Regulator 


Relief Valve for Steam and Water 


JULIAN D’ESTE. CO., poston, ‘ass. 





Separator 

Cellar Drainer 
Temperature Regulator 
Tank Governor and Pump 
Damper Regulator 

U. S. Ball Cock 


24 Canal Street, 
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Feed Water Heaters 


have a large heating and lime-catching surface 
upon which the feed-water is presented to the 
heating action of the exhaust steam in thin 
films and givena long course of travel through 
the heater, whereby it attains the highest 
| possible temperature and all scale-forming solids that crystallize at 212 deg. F. are 
deposited on the pans which are easily removable for cleaning. Every heater is 
|| equipped with an efficient oil extractor and balanced, automatic regulating valve for 
| controlling the feed-water supply. 


Built in both steel and cast iron construction to suit conditions. 


Hoppes Live Steam Feed-Water Purifiers 


Keep Boilers Clean Without Expense of Chemicals. Write for Particulars, 


Steam Separators, Oil Eliminators and 
Cast Iron Exhaust Heads 


CATALOG ON REQUEST. 


IS YOUR BOILER ROOM CROWDED? 


SD) 


If so, you can save considerable floor space 
by installing a Hoppes Feed-Water Heater 
with pipe leg supports as shown in cut 
opposite. This device permits of locating 
heater directly over the boiler feed pump, 
requiring practically no extra floor space 
for heater, and is a great advantage and 
convenience in power plants where space is 
limited for the installation of auxiliaries. 
Hoppes Heaters are equipped with sockets 
and flanges for pipe leg supports without 





extra charge when specified. 


HOPPES Mansfacturing Company, | 
19 Larch Street, . . Springfield, Ohio. j 
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The First Precaution 


against boiler explosion is 


the installation of 
Loew 


Feed Water 











Heaters 


They keep your boilers 
free from repairs and 
all possibility of dis- 
aster. 


Simple in construction 
and built to utilize the 
full efficiency of the 
exhaust steam. 


Occupy minimum 
space and secure maxi- 
mum heating capacity 
in shortest possible 
time. 











No clogging of Filterbed. 
Easy to get at and clean all parts of Loew Heaters. 


Send for catalog. 


The Loew Mfg. Co., Cleveland, 0. 














ECONOMIC 
SUCCESS 


is a simple matter of get- 
ting your money’s worth. 


% The Otis 
Tubular Feed 

Water Heater 

Oil Separator, 


and 
Purilier 


will coin your exhaust 
steam into good hard 
cash, protect your boiler 
from expansion and con- 
traction strains and re- 
quire less attention than 
any other heater of its 
capacity. 


WRITE. 


The STEWART HEATER CO., 
45 E. Delavan St, BUFFALO, N. Y. 


EXHAUST J INLET EXHAUST | OUTLET 














THE PRODUCTS 


a a: 
i i 





nelude the Green Fuel Economizer, which 
I recovers the waste heat in flue gases 
for heating water; Green's Air Heater, 
which recovers such heat for warming the 
air for all drying and heating purposes; 
Green's Fans, Blowers and Exhausters, 
used for heating and ventilating, mechan- 
ical draft, conveying materials, etc., and 
the Green Patent Heating Coil, used with 
live or exhaust steam or hot water for 
heating air and with cold water for cooling 
air. Our apparatus is specially designed 
for particular purposes and is applicable to 
every case where water or air is to be 
heated by waste heat in flue gases or 
exhaust or live steam or where air is to 
be moved. 











We study the individual requirements 
of different industries and different plants 
and draw up lay-outs and recommenda- 
tions on the basis of complete information 
gathered by our engineers on the ground. 
We have described and illustrated some 
of this work in our Special Publications, 
which we send to interested persons upon 
request, as follows: 








_... DRYING MATERIALS IN INDUs- 
TRIAL PLANTS. Bulletin 107. 


GREEN ECONOMIZERS AT THI 


M..NHATTAN POWER STATION. Bul- 
letin 113. 






































GREEN’S F —. BLOWERS AND 
EXHAUSTERS. Catalog 104. 


GREEN PLANING MILL EXHAUST- 
ERS. Bulletin 103. 


HEATING AND VENTILATING. 
Bulletin 109. 


HEATING WATER and AIR IN 
BREWERIES AND MALT HOUSES. 
Bulletin 112. 


HOW TO SAVE 15 PER CENT. OF 


THE; COAL IN MAKING WATER GAS. 
Bulletin 110. 





MECHANICAL DRAFT. Bulletin 
108. . 


ON DRYING BRICK AND TILE. 
Bulletin 105. 


THE BOOK OF THE ECONOMIZER. 
Catalog 106. 


THE GREEN WASTE HEAT AIR 
HEATER. Bulletin 101 





The Green Fuel Economizer Co. 
Matteawan,N. Y. 


New York City, Boston, Chicago, Atlanta,,San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green’s Fuel Economizers, Fans, Blowers 
and Exhausters, Steam Air Heater Coi!s, Waste Heat Air Heaters, 
Mechanical Draft, Heating and Ventilating and Drying Apparatus, 
* Draft Dampers and Engines, 


14+ 
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Harrisburg. Feed Water Heaters 


Of Pure Seamless Copper Coils. Guaranteed to be the most 
effective, most durable and cheapest heater manufactured. 


Please write for Descriptive Catalog. 


COPPER, IRON AND BRASS PIPE COILS 
AND BENDS OF ANY DESIRED SHAPE 


Manufactured by 


The Harrisburg Pipe & Pipe Bending Co. 


950 HERR STREET, HARRISBURG, PA. 






Manufacturers of 


HIGH GRADE 








Wrought Iron 


PIPE 


BLACK AND 
GALVANIZED 






































The Cost Of Exhaust 
Should Never Be Lost 


It is too big an item to waste and 
Patterson-Berryman 
Feed Water Heater 


will turn it back into coal and de- 
clare handsome dividends in the form 
of elimination of scale, protection of 
your boiler, etc. 


WRITE? 


Frank L. Patterson & Co. 


28 Cortlandt Street, New York, U.S.A. 






















The Reilly Multicoil Heater 


Used by the U. S. Government because it 
is the lightest, most efficient, and the 
best designed feed water heater. 

It costs no more than less efficient 
types. It gives better and longer ser- 
vice than the most expensive. We 
recommend using a thermometer to 
prove our guarantees. 


THE GRISCOM-SPENCER CO. 


90 West Street, New York 


STEAM BOILERS — ENGINES — TANKS 
THE REILLY GREASE EXTRACTOR AND FEED WATEF FuLTER 


. 











THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 





Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


Manufactured by 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Office—Singer Building, 85 Liberty Street, 


































Making One Dollar 
Save Ten 


That’s the regu- 
lar work of the 


National 
Feed Water 
Heater 


and it does all its 
regular work and 
then works over- 
time beside. 

It stands tor 
economy of coal, 
space and _ repairs 
in thousands of 
boiler-rooms. 

Write for a Catalog. 


The National Pipe Bending Co. 


175 Lloyd Street, New Haven, Conn. 


120 Liberty Street, New York. 54 High Street, Boston, Mass. 
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MARSH BOILER FEEDERS 


are designed for handling hot as well as cold water. 
They are at regular prices fitted with bronze Piston 
Rods, bronze Water Cylinder Liners 

held in place by Studs, bronze Valve 

Seats, Stems, Nuts and glands. THE 

BEST OF MATERIAL AND THE 

BEST OF WORKMANSHIP ONLY 

GO INTO MARSH PUMPS. 





Write for Catalog 17-G. 


Battle Creek, 


American Steam Pump Co., Mich. 


Ask for 
Catalogue 
“G"’ and 


treatise 


ng : “Feeding, 
Re “ee — ioe Power 


and of material that can service. 
be depénded upon. They 
will be found to fully sus- For oper- 


tain the high reputation of ation by I umps 


GOULDS QUALITY any power. 


= GOULDS MFG. 6O., : The Deming Company 
eneca Falls, N. Y. Pag : 
a TT hea a Principal Cities Salem, Ohio 









































Adapted especially for gas 
engines, motor and belt 


The Economy Of Live Steam agp es Pivkes ste 


over exhaust steam for heating and purifying i} powers, in harmony with 
feed water is simply a demonstrable fact in your ™ ff present requirements. 
plant or any other. II rite. =— / Catalog sent om request. 


The Eclipse Feed Water Heater @ Purifier Co. ~ _— ( F.E. Myers & Bro., 


Oshkosh, Wisconsin. — ae Ashland, Ohio, U, S. A. 


Metal-to-Metal Joint @ Equal To The Best 


ECONOMIZERS || 3H] 222 820 cheaper 


Be Try a Trill at our expense. 
| B. F. STURTEVANT CO., Boston, Mass. : WRITE. 











General Office and Works—Hyde Park, Mass. ©. TRILLINDICATOR CQO., 


NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON . Eagle St., Corry Pa. 

















What Are Your Boilers Doing? 


Are you getting the best economy ? 
Is your coal best fitted for your purpose ? 
Can You Tell Your Evaporation ? 


A 
DETROIT METER 


Will Give You a Continuous Record of 
Your Boiler Feed Water 
Built in all sizes for all requirements of power 
plants, heating companies and for 
measuring any liquid. 


CENTRAL STATION STEAM COMPANY 
Detroit, Mich., U.S. A. 


SEND FOR CATALOG. 
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EDUCTOR 























Its Usefulness Its Advantages 






€ Low cost of work- 


ing. 
“| The actual H. P. 
required for working 


{| This condenser can 
be applied to engines 
of any size, and works 
with absolute cer- 
tainty under all con- 
ditions of load vari- 
ation. The air and 
non-condensible 
gases are discharged 
with the water, and 
without the assist- 
ance of air pumps. 
In use by many light- 
ing and power sta- 


“) 
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a Koerting Conden- 
ser Pant is less than 
one-half the power 


required for a con- 


‘Some 


denser working with 
air pumps. It has 


pt 


no moving parts, 
therefore no wear 
and tear. 














= re . cn THR ey 
> y F 
ane = 
iL S - . ~ , - - eta ear 
+ oe 


Spite 


WANTED 


4; Capable engineer 
to sell our conden- 
sers. Must be first- 
class salesman. 
Write, stating quali- 
fications in detail, to 
our Philadelphia 
office. — 


HIGHLY ADAPTED 
FOR TURBINES 


VACUUM 93% 


































Irate for 
Catalog 5-A 




















) 
5 


Ww 


iG 





Schutte @ Koerting Co. 
CHICAGO PHILADELPHIA BOSTON 


= — > 
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What Clear Inlets To The 
Pump Chamber Mean To 
The Condenser 


The air pump is the vital element in the condensing outfit. 
If it is not of sufficient capacity or if the vapors are prevented 
from entering freely, there will be a low vacuum, no matter how 
much surface there may be in the condenser. The effects of a 
poor air pump are cumulative, for as soon as a small amount 
of air has collected in the condenser some of the tubes become 
air bound, putting part of the condensing surface out of service. 

The air pump should dominate the condenser under all con- 
ditions. Even a small condenser will give fairly satisfactory 
results if it has a good air pump to keep it clear of air. 

Now, the only thing that forces air from the condenser to the 
air pump is the excess of its own pressure over the pressure in the 
pump, and with a high vacuum this is very small. Nevertheless, 
most air pumps are so constructed that the vapors must lift 
heavy foot valves held down by several inches of water, before 
they can enter the air pump chamber. In ordinary air pumps, 
the water seems to have been made the first consideration, while 
the air was not thought of. 

In the Wheeler-kdwards Patent Air Pump, the situation is 
reversed. When the bucket descends and the ports open, there 
is absolutely no obstruction between the condenser and the pump 
and the air has a perfectly free entrance to the barrel, while immed- 
jately afterward water is injected into the ports at a high velocity, 
drawing in still more air. Then as the pump rises the air is on 
top of the water and is forced out first through the head valves. 

The results of this and other features is that the Wheeler- 
Edw ards Air Pump can maintain a vacuum within a half inch of 

absolute and has fre quently done this in actual service, working 
at full load. 

This pump is made in all sizes and types for steam, electric 
and power drive, and is adapted for — surface and jet con- 
densers. Write for special treatise, ‘103 I 


WHEELER 


CONDENSER & ENGINEERING 
CARTERET, NEW JERSEY. 


New York, Cincinnati, Chicago, Denver, Boston, Pittsburg, 
St. Louis, San Francisco, Atlanta, Houston, St. Paut. 


(Builders of Wheeler Surface, Wet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water Heater, 
Wheeler Feed Water Heaters. Barnard-Wheeler Cooling Towers, 
Wheeler-Edwards Air Pumps, Wheeler Centrifugal Pumps, Wheeler 
Rotative Dry Vacuum Pumps and Wheeler Multiple Effect and 
Evaporating Machinery). 16 


The Most Economical 


The Baragwanath, 
uses very little 
water, syphons its 
own water safely up 
to 15 feet; requires 
no air pump; has an 
adjustable water 
nozzle, which pro- 
vides for close reg- 


ulation. 


BOOKLET ? 


Wm. 
Baragwanath 
@ Son 


54 West Division St. 
CHICAGD, ILL. 


BaP eZPseoerrapee 
ZO mu<w 
ZDmawZzmoeoZzoon 


Thomas B. Whitted, Piedmont Bldg., Charlotte, N. C., Southeastern Manager. 








OUR 


TURBINE PUMPS 























SIMPLE 

RELIABLE 

EFFICIENT 

WELL CONSTRUCTED 


Require very little attention. 
Built to suit your conditions. 


Write for Catalog W 159 E. 


HENRY R. WORTHINGTON, 


' 115 Broadway, New York City. 
Works; Harrison, N. J. 
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Alberger Condenser Co. Warren Steam Pump Co. 
Warren, Mass. 
PUMPS FOR ALL REQUIREMENTS. 

Condensers, Centrifugal, 
Cooling Volute, 

Towers, 95 Liberty St. d 
Vacuum New York a 

Pumps, Turbine 
Heaters Pumps Piston—Plunger—Hydraulic— Deep 








Well—Power. 


A l b e r g e r P u m p > oO e Air Pumps and Jet “ian Ga and Circulating, 














THE JOHN H. McGOWAN GO. 


Gincinnati, Ohio 
Builders of 

PUMPING 
MACHINERY 


Single Davlex 
and Fly-Wheel 





Dean Bros. Steam Pump Works 
INDIANAPOLIS 











Simple and Duplex Boil- 

Types on er Feeders. Jet and Sur- 

Sete Mieke Se ee face Condensers. Power 
Pumping Engines Simple Plunger Pump and Electric Pumps. 


MORRIN Cc Lo 4 rw A X BOILERS 


Made in sizes from 50 to 1000 h. p. They are compact and safe. No large surfaces exposed to steam pressure. 
They supply absolutely dry steam, superheated to over 80 degrees. Booklet describes. 


MORRIN CLIMAX BOILER WORKS, - - ~ BROOKLYN, N. Y., U. S. A. 


WICKES 
Horizontal 
Tubular 


peam ||[|AND SUPERHEATERS 


HIGHEST GRADE All Flange Steel Construction 
THE WICKES BOILER CO. — fer Logic and 


Also Manufacturers of the Wickes Vertical Water Tube Safety Steam Boilers Superheate » 2 gic 
Main Office and Works, Saginaw, Mich. 


















































Saves OFFICES : 





’ ; 
1411 West St. B’ld’g., West and Cedar Sts., New York City. Hi e 0 i 421O0live St. 
ST AT 1139 AmericanTrust B’'ld’g., Chicago, Il. NN cel a | nD e i y er 0 

Penobscot B'ld’g., Detroit, Mich. Empire B’ld’g., Pittsburg, Pa. ” St.Louis M 0 

601 Brown-Marx B’ld’g., Birmingham, Als. 














THE BABCOCK @ WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—MECHANICAL STOKERS 


Barberton, Ohio — WORKS -— Bayonne, N. J. 
BRANCH OFFIGES 
Boston—Delta Building DENVER—435 Seventeenth Street Mexico Criry—7 Avenida Jurez 
PHILADELPHIA—North American Building SaLT LAKE City—Atlas Block Havana, Cusa—!164 Calle de la Habang 
San FrANcisco—99 First Street Cuicaco—Marquette Building Los ANGELES—Trust Building 
PittspurG—Farmers Deposit Nat. Bank Building ATLANTA, GA.—Candler Building CINCINNATI—Traction Building 








New OrLEANS—533 Baronne Street CLEVELAND—New England Building SeaTTLE—Mutual Life Building 
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THE RUST 


WATER TUBE 


BOILER 


SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent.’ 


THE RUST BOILER CO., 
PITTSBURGH, PENNA. 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 


PARKER BOILER GO. || Foster Superheaters 


WATER TUBE BOILERS—SUPERHEATERS. : , 
Insure uniform stroke of direct acting pumps 


PHILADELPHIA, PENNA. POWER SPECIALTY CO., 


New York—Pittsburg—Chicago—Denver—San Francisco. 111 BROADWAY, NEW YORK. 



































FRANKLI WSBOILER. ni Each Part Is Free To 
é BUILT BY , Expand 


FRANKLIN without putting undu 
ia | vi ing e 
BOILER | strains on any other mem- 
WORKS ber, or loosening any of its 


co ; parts or connections. Ask 

” : for the other superior 
TROY, N. Y. features of the Vogt Water 
lube Boiler. 





SALES OFFICE ee CIRCULAR? 
39 Cortlandt St., 


New York, N. Y= Henry Vogt Machine Co., Inc., Louisville, Ky. 























All Wrought Steel 
Construction 





[Ne YUE ie 
Ask for New Catalog P. W. 





ESTABLISHED 1865. KEWANEE, TANKS 


E KEELER C0 Weare the largest and best manufacturers of storage and pressure 
2 moni ° tanks in the United States. The story is told. See Book No. 51. 
Williamsport, Pa. . Send your specifications. 

New York, Philadelphia, : 

Ustaca ta anaes KEWANEE BeILER COMPANY 
ilkesbarre and ew 


Orleans. KEWANEE, ILLINOIS. 





























6 , 
Edge Moor Boilers |“... 


Connection. 


— “WATER TUBE“ 
EDGE MOOR IRON CO., Edge Moor, Delaware Send for Catalog S. 
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The Vigilant Feed 
Water Regulator 


for Steam Boilers was the first 
in the field, and has the longest 
and best record of any of these 
devices. Costs less to operate 
and maintain. Constructed on 
a differen: and _ better prin- 
ciple than any other. _Investi- 
gate it and the FULTON 
PUMP GOVERNOR, and send 
for latest catalog with list of 
users. A guarantee froma re- 
sponsible firm with every ma- 
chine. 


THE CHAPLIN-FULTON 


MFG, CO., 
PITTSBURG, = PA. 


D. W. Patterson, Agent, Harrison 
Bid., Philadelphia, Pa, 


1 ECONOMY OF POWER 














Simplicity of construction 
and Automatic Operation 


e ; 
} he Basis : of Fisher Pump Governors 
? result in pump plant profits 
impossible to attain in any 


O f E Cc 0 n 0 m y = , other way. Circular? 


THE FISHER GOVERNOR COMPANY, 


in any power plant is the boiler 9 a MARSHALLTOWN. IOWA. 
system. If you appreciate that 




















fact you will do well to inves- 


a Robb-Mumford 
Our Safety Water Water Tube Boiler 


Tube Boiler 

















Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 








Ask for illustrated catalog and 


Free expansion of tubes—Perfect 
latest test report. 


water circulation—Dry or super- 


Oil Well Supply Co., maa 


Pittsburgh, Pa. Robb-Mumford Boiler Cau, 
Boiler Works Dep’t., - - OSWEGO, N. Y. South Framingham, Mass. 


New York Office, 90 West Street. 
Branch Offices—NEW YORK, PHILADELPHIA. Built in Canada by Robb Engineering Co., Ltd., Amherst, N. 8. 
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New York, Tribune Bldg. 


The COPES 
Feed-Water Regulator 


Protects the boiler from injuries 
due to low water. 


Protects the engine from water 
carried over because of high 
water. 


Saves cylinder oil. 

Prevents friction and wear,as scor- 
ing of valve seats and cylinders, 
consequent upon water carried 
over by reason of high water. 


Increased efficiency and life of 
superheaters. 


Increases the effectiveness of ex- 
haust steam feed-water heaters 
and of fuel economizers. 


All these benefits result from the 
regulation of the inflow of feed water 
so that it is fed always just equal to 
the rate of evaporation.. 

The Copes Feed Water Regulator 
is the most simple, reliable and hardy 
device for this purpose,so much so that 
wecan guarantee its successful working 
without repair for FIVE YEARS and 
can refer to plants where it has been 
in successful operation for ten years. 


Write for our Book “P.” 
North American Building, 
Philadelphia, Pa. 


Baltimore, 226 E. Pleasant St. 


American Boiler Economy Co., 


Boston, Oliver Bldg. 


No. 11 


THE 


BERRY 


Safety 
Automatic 


Feed Water 
REGULATOR 


Send for Catalogue 


BERRY ENGINEERING COMPANY 
Chester, Penn. 


Metropolitan Office, 136 Liberty St., New York City. 








Lammert & Mann 


Engineers and 
Machinists 


157 S. Jefferson Street, CHICAGO 





WE MAKE A SPECIALTY OF 
Corliss Engine Repairs. 
General Jobbing. 
Pumps, etc., all kinds 
Pulleys, Hangers, Shafting, etc. 


Engines Indicated. 
Repairing Engines. 
Special Machinery. 
Oil Dash Pots. 








ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 82 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1344 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x 12N. Y. Safety, Automatic 


Also large assortment of Automatic and Throttling Engines of 
other sizes. 





20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 


Heaters, Pumps, Tanks, Saw Mills, Iron Working Tools, etc., etc. 
Write for bargain list. 
We are the sole manufacturers ofthe celebrated ‘‘Leader’’ 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 
1768 Powers &t., . CINCINNATI, OHIO. 























The overload capacity: of G-W electric 
generators makes them popular with the 
engineer. In emergencies they do better 


Bulletin 80M 


describes our D. C. machines. 


than is expected of them. 








GROGKER-WHEELER GOMPANY 
Ampere, N. J. 
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The load on a machine 
is rarely at a maximum, 


it usually varies from 40 to 80 per cent., according to the class of 
work. With mechanical drive the shafting and belting must be of 
a capacity to take care of the maximum load, making the friction 
load often as much, or more, than the load on the machine. With 
direct-connected motors there are no losses when the machine is 
idle, and when in operation power only is required in proportion to 
the actual work being done by the machine. 






























See booklet No. 24, ‘‘Your Power Problem.’’ 





Westinghouse Motor Driving Wagner Saw 


Westinghouse Electric & Mfg. Co. 


ffalo Cleveland Detroit Minneapolis Philadelphia Salt Lake City 
el =. Dallas Kansas City New Orleans Pittsburg San Francisco 
Boston Cincinnati Los Angeles New York St. Louis Seattle 


Denver : : : i ; 
Canada : Oanadian Westinghouse Co., Ltd., Hamilton, Ontario. Mexico : G. & O. Braniff & Co., City of Mexico. Syracuse 




































E OR T WAYNE FLECTRII 





giUMap 


MOTORS 


For Service 







Economy 
is the thing that makes electric drive profitable 


and is the strongest argument in favor of motor 


Let us send you our booklet 
“The Way to Forget’’ 


drive with 


Fort Wayne 
Motors 


you get other results 
besides economy. Con- 
venience, safety, dura- 
bility and real service 
are some of them be- 
cause Fort Wayne 
Motors are 
Particular Motors for 
Particular Service 
with 
Particular Service 
From Every Motor. 





Stereotyper’s Cylinder Shaver and Belted Motor. 
































Type EF Motor Driving Boring Mill 675 








TRIUMPH ELECTRIC CoO. 


CINCINNATI, OHIO. 
New York, 1 Madison Ave. 







Main Office 
Fort Wayne, Ind. 


Sales 
Offices 


In Most 


Large Cities . 
° Chicago, Great Northern Bldg. 
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PRODUCER 
GAS 


THE CHEAPEST POWER IN THE WORLD 


‘True inthe long run.”’ 





If you had what is lost GAS ENGINES, GAS PRODUCERS 


tn = ‘hreakdowns you could COMPLETE PLANTS INSTALLED 
’ 





build a_ railroad. BROOMELL, SCHMIDT & STEACY CO., 


We are fighting the lia- YORK, PENNSYLVANIA. 











bility to leaks and breaks 


with all our might in our SATISFACTORY SERVICE 
smallest fittings. FROM A GAS ENGINE 


P Is assured the as buyer who, 

i afterinvestigating the gas engine 
True, ut costs = trifle sane proposition thoroughly, invests 
ina 


to install, but—in the long 


rin— Gas 


Gasolene or 
tags ; Pee : 
I uling ¢ atalog ““D Producer The patented wipe spark igniter 


atthe - 7 > 99 ° insures the absence of all ignition 
“The Fittings That Dont Leak. Gas Engines troubles, while the accessible 
design makes it simple for any 
one to properly adjust the Foos. 


4 +7 ar a} In fuel economy The Foos, with a proven thermal efficiency of 28%, 
THE TRiumMPH Ick MACHINE Co., ranks second to none. If you want more facts ask for Catalog No. 16. 


Cincinnati. THE FOOS GAS ENGINE CO., Springfield, Ohio 





(a 








Not Made From 
Wash Drawings 


The cuts we show are made from 
engines we have built and delivered to 
purchaser, and they are giving steam 
engine satisfaction at a fraction of the 
cost, some of them in twenty-four 
hours’ service. The RIVERSIDE 
heavy duty gas engine is wholly unlike 
any other and is built in twelve types 
and se venty- two sizes from 10 to 
2500 H.F 


We also Build a Complete Line of Gas 
Driven Air and Gas Compressors. 


Riverside Engine 
R ide H Dut ‘Si le Acting Tand Gas E Cl C), q 
vara de Heavy Duty Method of Exposing Piston and Rings.” Company, Oil City, Pa. 


New York City, 50 Church St. Pittsburg, Keenan Bldg. Cleveland, Holbeck (o., 924 Rockefeller Bldg. Fitchburg, Mass., The Brown-Russell Co, Atlanta, The W. E. Austin Co., Candler Bldg, 
Indianapolis, Mr. F. Louis Egan, 1130 Congress Ave. 








WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H., P, 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 


For All Street Railway, Electric 
Light and Power Requirements 


STRUTHERS-WELLS COMPANY, 
a ae WARREN, PEWUA. 
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SHEPHERD ENGINES 


Other builders say they can’t «fford to give such attention to every 
little detail, such extreme excellence of material throughout: such , 
unceasing study to design; and that the beautiful, lasting finish of 
SHEPHERD ENGINES is unnecessary expense. We sind if pays to 
do it. Illustrated catalog on request. 


SHEPHERD ENGINEERING CO., Williamsport, Pa. 








Drive Your Power Plant Auxiliaries With Northern Motors 


Power plant auxiliaries require trustworthy power. 
Northern Motors meet this requirement exactly. Yeu 
can always rely on your pumps, conveyors, blowers, 
etc, as far as the power is concerned, if driven by 
Northern Machines. 

Write for Bulletin No, 850, 971 


Northern Electrical Mfg. Co. tietiric‘Mactiners Madison, Wis, 














MOUND TOOLS. FOR THE ENGINE ROOM, 


This cut represents our new set of 20 tools gotten 
up for use in the engine room. Stnctly high- 
grade tools with all the good points of toolsmith- 
V4 ingin theirmake-up. Conveniently arranged in 
i finisned Oak Case and every tool is guaranteed. 
I} No. 20 Set of 20 Tools . . . $4.00. 

f/m Book “Engineers’ Chums” free. Address Dept, B 


MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 














THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. 
Holds old trade and makes new. IT DOES NOT 
DETERIORATE. Established 16 years. 
3-Ounce Box for 10 cts. 5-Pound Pails, $1.00 
Sold by Agents and Dealers all over the world. 
Ask or write for Free samples. Highest Award, 
Chicago, '93; St. Louis, '04. 
GEO. W. HOFFMAN, Expert Polish Maker, 
295 EK. Washington St., INDIANAPOLIS, IND. 
Branches—New York, Chicago, San Francisco, 


FOR POLISHING GOLD. SILVER. PLATED 
iM. BRASS.COPPER. Cte 








RICE & SARGENT 


CORLISS ENGINES 


For Reliability and Economy. 


Built by 
PROVIDENCE ENGINEERING 
WORKS, 
Providence, Rhode Island. 








De LaVergne Machine Co. 
NEW YORK 
KOERTING GAS ENGINES 
Hornsby-Akroyd Oil Engines, Refrigerating and 
Ice Making Machinery 








We Manufacture 
AN ECONOMICAL 
AND DURABLE 
ROTARY ENGINE 


Send for Catalogue. 
Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 





= 





TapeNlenwutarl 


for Pistons and Bearings. 
A. Allan & Son 482 Greenwich St. N.Y. 













For hard work, heavy loads and 
high-speed, the Ohio shows close 
regulation and runs smoothly and 
quietly. 


—? THE GRIFFITH & WEDGE CO. 


Est. 1840. ZANESVILLE, OHIO 








CORLISS ENGINES 
Refrigerating and 
Ice Making Machinery 
THE VILTER MFG. CO. 


910 Cl.nton St., Milwaukee, Wis. 














Good Engines 


for every power 
purpose. Ask 
for Catalog. 
Watertown 
Engine Co., 
Watertown, N. Y. 











ALBERGER TANDEM GAS ENGINES 


ACCURATE: REGULATION FOR: ELECTRIC SERVICE~AUTOMATIC CUT-OFF AND 
RITES FLY-WHEEL GOVERNOR 


A.H.ALBERGER: COMPANY 


45.TO 600 H.P. USING NATURAL GAS 
$5.TO'SO00 H.P USING PRODUCER GAS 








695-697 ELLICOTT SQ 
BUFFALO, N-Y 

















Quick Work on 
Engine Repairs 


We do the work without dismantling the engine 
thus saving, labor of dismantling, express or 
freight charges, time lost by your plant and 
the labor of rebuilding. Write. 





AMMONIA CYLINDERS INDICATED 
Engineers may have ‘‘Booklet P’’ on request. 


H. B. UNDERWOOD & CO., 


ESTABLISHED 1870 
1021 Hamilton St., PHILADELPHIA, PA. 
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SOUTHWARK FOUNDRY 
AND MACHINE CO. 


PHILADELPHIA, PA. 
Our type of BLOWING ENGINES for Blast 


Furnaces and Bessemer Steel Works is largely used in | 
the United States and Europe. 

Built of vertical and horizontal pattern; simple and 
compound steamends; and air cylinders fitted with our 
patented grid-iron valves which make it possibleto operate 
at higher speeds than with the usual form of air valve. 

CATALOG UPON APPLICATION. 



















































DE LAVAL 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 















De Laval Turbine-Driven Series Pump. 


Send for Catalog No. 20. 





DE LAVAL STEAM TURBINE CO., Trenton, N.J. 





















FITCHBURG ENGINES 





Attain the highest possible steam 
Their perfectly bal- 
anced piston valves, positive ad- 


economy. 


justments to compensate for wear, 
and their close regulation are all 
features unequaled by any other 
engines. Catalog? 

Fitchburg Steam Engine Co. 


FITCHBURG, MASSACHUSETTS 


E. H. Ludeman & Co., 165 Broadway, New York. H. J. Gebhardt, 1419 
Fisher Building, Chicago. Geo. H. Conner, 509 Mutual Life Building 
Philadelphia, Pa. W.. Teas, Chattanooga, Tennessee. Western Trad- 
ing Uo., San Francisco. 











| YOURS 


ON A MINUTE’S NOTICE 


ae & 








We have for immediate delivery: 








One 18-inch by 42-inch girder frame engine, 
left hand, 90 revolutions, rated at 250 h.p.; 
wheel 14-ft. diameter by 48-inch face. 


One 19-inch by 42-inch girder frame engine, 
right hand, 100 revolutions, rated at 280 h.p.; 
wheel 14-ft. diameter by 33-inch face. 

















* The above are Ne€W engines. 





One 14-ft. diameter by 28-inch face pulley, 
turned for belt. Hub bored 1l-inches diam- 
eter. Wheel weighs 15,000 pounds. 


Get busy aad communicate with us. 


























Cc. H. BROWN ENGINE CO., Inc. 
FITCHBURG, MASS. 
Chicago Representative—FRrank H. Ponp & Co.; Fisher Bldg. 








































DYNAMOS 


Thompson-Ryan Patents 


ENGINES 


McEwen Patents 


In choosing your engine-room lay-out, 
the Engine and the Dynamo are the 
main things to consider. Let us go 
into the subject together—it would 
prove mutually profitable. 


Ridgway Dynamo & Engine Co. 
Works, Ridgway, Pa., U.S. A. | | 
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Manufacturers 





Robt. Wetherill & Co., Inc. 


CHESTER, PENNSYLVANIA. 


CORLISS STEAM FNGINES 


POWER PLANTS 







BOILERS 





York Manufacturing Co. 
YorK, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
complete Ice or Re- 
frigerating plant— 


Machines, Conden- 
sers, Tanks, Cans, 
Coolers, Piping, 
Boilers and Am- 
monia Fittiags. 
ofallkinds. We em- 
ploy over 1,250 men 
in the manufacture 
of Ice and Refrigerat- 
ing Machinery ex- 
clusively. Catalogue 
sent upon request, 

































The 
Ball 
Engine 
Cac, 


Erie, Pa. 








The Home Of The 
Cooper Corliss 


We build engines for Rolling Mill, 
Railway, Lighting, and general 
Power Plant service. 


Complete Steam Plant Engineer- 
ing a specialty. 


THE C. & G. COOPER CO., 


MT. VERNON, OHIO. 










New York, 11 Broadway. Boston, 411 Weld Bldg. Pittsburg, 604 Frick 
Bldg. Philadelphia, Drexel Bldg. Atlanta, 310 Candler Bldg., Charlotte, 
N. C., Court House Square. Chicago, 1539 First Nat's Bank Bldg. 





















Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 

CATALOG FOR THE ASKING. 


BATES MACHINE CoO., Joliet, Ill. 
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| SKinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 


SIDE CRANK TYPE SKinner Engine Co., 


= 
Erie, Pa. CENTER CRANK TYPE 











BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 
CORRESPOND WITH US BEFORE PURCHASING 
L_ CATALOGS ON APPLICATION 




















The Perfect High Speed Corliss Engine 


We build the only Corliss Engine 
ever designed possessing every fea- 
ture of value common to both re- 
leasing and non-releasing types. We 
are able to secure continuously and 
under all conditions of load, as 
quick a cut-off and valve opening 
as can possibly be obtained from 
the best releasing gear. Our valve 
travel never varies, and piston 
speeds up to 900 feet are common 
to our engines. Catalog? It’s free. 


Belmont, N. Y. 














The Engine that 


lasts longer and 
gives more satisfac- 
tion per day than 
any other. 

CATALOG ? 
Erie Mig. and Supply Co. 
1203 Peach St., Erie, Pa. 
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How About 
Adjustments? 


How many adjustments does the aver- 
age steam engineer have to watch and 
regulate ? 


How many lubricators, drip cups and 
bearing gauges require his daily or 
hourly attention ? 


How much time is spent in keeping 
bearings adjusted for wear? Howoften 
is it necessary to shut down to “doctor” 
a bearing adjustment ? 


How long would the average generat- 
ing set run without attention to some 
adjustment ? 


How many engineers realize the entire 
freedom from troublesome adjustments 
with the horizontal Curtis Steam Turbine 
Generating Set ? 


Do You? 


Figure it out from these facts: 


In the turbine there are either two or 
four self-aligning main bearings supplied 
with oil by means of chains, or in some 
cases, a small self-contained pump, and 
outside of the main bearings there area 
few small bearings in connection with 
the governing mechanism, and in some 
cases with the oil pump. 


All governor adjustments are correct 
when the machine leaves the factory and 
need no attention after machine is first 
started. 


There are many points of simplicity 
and reliability about these sets that 
every engineer should know. 


Correspondence is invited. 


General Electric Company 


Principal Office, SCHENECTADY, N. Y. 


New York Office, 30 Church St. 


Sales Offices in all large cities. 1288 








Twice the Power 


In the Same Space 


i 
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‘AMERICAN-BALL \pi —| AMERIAN-BALL " 
GENERATING UNIT | GENERATING UNITY” : 
+ ik 
‘ i 
SIMPLE ENGIYE ANGLE COMPOUND | ¥ 


ENGINE 


These two generating units, shown on the same 
scale, merely indicate how much space can be 


‘ saved by installing 


THE AMERICAN-BALL ANGLE 
COMPOUND ENGINE 


in preference to a simple engine. It will be 
noticed that a 100 K. W. Generator driven by 
our Angle Compound occupies practically no more 
space than a 50 K. W. Generator driven by a 
simple engine. This American-Ball Angle Com- 
pound Engine goes into much smaller space than 
a tandem or cross-compound. 











So much for space saving. Steam saving is 
another feature in which these Angle-Compounds 
have proven their merits. Their steam economy 
is equal to or better than that of any other high 
speed single valve engine of equal power. 


If you appreciate a carefully designed and built 
engine, one that is compact, closely governed, 
economical and at all times dependable, we are 
ready to meet your requirements. 


Write for catalog. 


AMERICAN ENGINE COMPANY 


22 RARITAN AVENUE 
BOUND BROOK, NEW JERSEY = x... 
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Wisenszel Gas Engine 
and Suction Producer Plant 


The above cut shows one of the direct connected units in the 
Power Plant of the M. & St. L. R’y shops—where we have 
four different Engines. 


“This Engine ran day and night without a single stop for 
92 days—when shut down for examination was in perfect 
condition.” —From operator’s report. 


‘How about reliability ? 


Minneapolis Steel and Machinery Co., 


Minneapolis, Minn. 























S ptember 22, 1908. POWER AND THE ENGINEER. 115 




















You'll Want To Smash Every 
Pen You See 








when you think of the yearly oil contracts you’ve signed—that is, 
after you have once tried, and seen the superiority of 


KEYSTONE GREASE 


the world-greatest lubricant that contains no fats, rosin, acid, talc, graphite, 
etc., to get gummy and clog bearings, or to melt and run away. Keystone lasts 
50 times as long as oil, it overcomes friction and saves anywhere from 25 to 75% 
in power. Oil users are money wasters but Keystone 


users are getting all that’s coming to them. Why not “| 18 

join the Keystone Economy Club? Y on 
"TRADE MA 
REG! 





SEE OUR ADVERTISEMENT ON PAGE 3 








.S. PAT. OFF. 


KEYSTONE LUBRICATING CO., 


DEPARTMENT B. 


PHILADELPHIA, PA. 


New England Office. 10 Oliver St., Boston. Mass. 
hicago Office. 1210 Tacoma Bldg. 
orthwestern Office and Warehouse, 502 McVhee Building, Denver, Col. 


New York City Office, 96 Warren Street. 
Southern Office, 610 Chartres St., New Orleans. La. 
San Francisco Office and Warehouse, 268 Market Street. 
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packed with it, it stays packed. 


As It comes braided round and square above 


Let us send you FREE samples. 


Have you looked into the Unstranding Feature of 


PALMETTO 
TWIST PACKING 


1 One spool gives you all sizes that you require for your large and small valves. 
4 Bear in mind the fact that heat does not affect PALMETTO, and once a valve is 


GREENE, TWEED & CO., 


SOLE MANUFACTURERS 


109 Duane Street, New York 


for the piston rods. 









THE BRISTOL COMPANY 


SPECIALISTS IN 


Recording Instruments 
FOR 
PRESSURE 
TEMPERATURE 


AND 


ELECTRICITY 












Wm. H. Bristol 
Recording 


Shunt Ammeters 
And 
Bristol's 
Recording Pressure 

And 
Vacuum Gauges For Power Plants. 


The BRISTOL CO., Waterbury,Conn. 


BRANCH OFFICES 
114 Liberty St., NEW YORK. 763 Monadnock Building, CHICAGO. 




































STARRETT 


SPEED INDICATORS 


OR REVOLUTION COUNTERS 


No. 104.—This indicator may be 
run at the highest speed required without 
heating. The working parts are encased. 
Dial has two rows of figures, reading right 
or left as the shaft may run. Steel 
pointed spindle with rubber tips for both 
pointed and centered shafts. The (O) 
mark may be instantly set at starting point. 


Price, Postpaid,$1.00 
No. 107.—Has 


all the good points of 
the above, and in 
addition has a hard 
rubber handle for in- 
sulation when used 
on electrical machin- 








ery. It also automatically registers 
the number of revolutions up to 5,000, 


thus relieving the mind from keeping 
count. 


Price, Postpaid, $3.00 


Send for FREE Catalogue, No. 17-R, of Fine Tools. 


€um) The L. S. Starrett Co. 


Athol, Mass., U. S. A. 
























































